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THE 

BRITISH  PHAKMACEUTTCAL  CONFERENCE. 

AN  ORGANIZATION  ESTABLISHED  IN  1863  FOR  THE  ENCOURAGE- 
MENT OF  PHARMACEUTICAL  RESEARCH,  AND  THE  PROMOTION  OF 
FRIENDLY  INTERCOURSE  AND  UNION  AMONGST  PHARMACISTS. 


The  most  important  ways  in  which  a  member  can  aid  the  objects  of 
the  Conference  are  by  suggesting  subjects  for  investigation,  working 
upon  subjects  suggested  by  himself  or  by  others,  contributing  infor- 
mation tending  to  throw  light  on  questions  relating  to  adulterations 
and  impurities,  or  collecting  and  forwarding  specimens  whose  exa- 
mination would  afford  similar  information.  Personal  attendance  at 
the  yearly  gatherings,  or  the  mere  payment  of  the  annual  subscrip- 
tion, will  also  greatly  strengthen  the  hands  of  the  executive. 

A  list  of  subjects  suggested  for  research  is  sent  to  members  early 
in  the  year.  Resulting  papers  are  read  at  the  annual  meeting  of  the 
members  ;  but  new  facts  that  are  discovered  during  an  investigation 
may  be  at  once  published  by  an  author  at  a  meeting  of  a  scientific 
society,  or  in  a  scientific  journal,  or  in  any  other  way  he  may  desire  ; 
in  that  case,  he  is  expected  to  send  a  short  report  on  the  subject  to 
the  Conference. 

The  annual  meetings  are  usually  held  in  the  provinces,  at  the 
time  and  place  of  the  visit  of  the  British  Association;  that  for 
1884  will  be  held  at  Hastings,  on  Tuesday  and  Wednesday, 
August  12th  and  13th. 

Gentlemen  desiring  to  join  the  Conference  can  be  nominated  at 
any  time  on  applying  to  the  Secretary,  or  any  other  officer  or 
member.  The  yearly  subscription  is  seven  shillings  and  sixpence, 
payable  in  advance,  on  July  1st.  Further  information  may  be  ob- 
tained from 

The  Secretary;    Brit.  Pharm.    Conf., 

17,  Bloomsbury  Square,  London,  W.C. 


THE  YEAR-BOOK  OF  PHARMACY. 

The  Conference  annually  presents  to  members  a  volume  of  500  to 
600  pages,  containing  the  proceedings  at  the  yearly  meeting,  and  an 
Annual  Report  on  the  Progress  of  Pharmacy,  or  Year-Book,  which 
includes  notices  of  all  pharmaceutical  papers,  new  processes,  prepa- 
rations, and  formulas  published  throughout  the  world.  The  neces- 
sary fund  for  accomplishing  this  object  consists  solely  of  the  sub- 
scriptions of  members.  The  Executive  Committee,  therefore,  call 
on  every  pharmacist — principal,  assistant,  or  pupil — to  offer  his 
name  for  election,  and  on  every  member  to  make  an  effort  to  obtain 
more  members.  The  price  of  the  Year-Book  to  non-members  is 
ten  shillings.  The  constitution  and  rules  of  the  Conference,  and  a 
convenient  form  of  nomination,  will  be  found  at  page  369. 
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INTRODUCTION 


The  numerous  contributions  to  the  past  year's  literature  of  organic 
chemistry  afford  evidence  of  the  untiring   zeal  and  devotion  with 
which  this  vast  field  of  inquiry  continues  to  be  explored  by  an  ever- 
increasing  number  of  able  investigators.     Mindful   of   the   steady 
advance  made  during  the  preceding  years  towards  the  synthesis 
of  important  vegetable  alkaloids,  the  reader  of  this  volume  will 
probably  direct  his  first  attention  to  this  subject ;  and  though  as 
yet  he  may  not  find  the  task  actually  accomplished,  he  will  not  look 
in  vain  for  results  throwing  additional  light  on  the  constitution  of 
these  bodies,  and  thus  paving  the  way  towards  the  successful  solu- 
tion of  the  main  problem.     In  a  paper  on  the  constitution  of  atro- 
pine and  its  derivatives,  Professor  Ladenburg  has  collected  together 
the  various  facts  bearing  on  this  subject,  and  thus  gives  a  valuable 
historical  sketch  of  his  famous  research.     In  addition  to  this,  he 
publishes  some  new  observations  respecting  tropidine,  showing  that 
the  hydrobromide  of  this  base,  when  treated  with  a  large  excess  of 
bromine   at  160°  C,  yields  dibromopyridine  along  with   ethylene 
bromide,  a  result  proving   tropidine   to   be  ethylenehydromethyl- 
pyridine.     The  dibromopyridine  obtained  in  this  reaction  is  iden- 
tical with  that  obtained  from  piperidine.      The  relation  between 
morphine  and  codeine,  the  recognition  of  which  enabled  E.  Grimaux 
some  time  ago   to    effect   the  conversion  of  the   former    alkaloid 
into  the  latter,   now  receives  some    additional  elucidation,    from 
a  further  study  of  the  subject  by  the  same  chemist,  as  well  as 
by  E.  v.  Gerichten  and  H.  Schlatter.     D.  B.  Dott,  in  a  paper  read 
before  the  British  Pharmaceutical  Conference,  discusses  the  ques- 
tion in  what  state  of  combination  morphine  occurs  in  opium,  and 
arrives  at  the  conclusion  that  it  exists  in  this  drug  both  as  meconate 
and  sulphate.     Dr.  E.  Fischer  continues  his  researches  on  the  alka- 
loids caffeine,  theobromine,  and  xanthine,  and  shows  how  readily 
each  one  of  these  bases  can  be  artificially  prepared  from  guanine,  by 
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converting  the  latter  into  xanthine,  this  into  theobromine,  and  this 
again,  by  Strecker's  method,  into  caffeine.  The  results  of  a  close 
study  of  these  derivatives  and  decomposition-products  induce  him 
to  regard  the  constitution  of  these  homologous  bases  as  in  accord- 
ance with  the  following  formulae  : — 

MeN— CH  MeN— CH  HN-  CH 

I       II  I       II  II 

OC     C.NMe  OC     C.NMe  00      CNH 

Caffeine.  Theobromine.  Xanthine. 

The  often-debated  question,  whether  or  not  caffeine  is  capable  of 
combining  with  organic  acids,  is  again  revived  by  C.  Tanret,  who 
finds  that  it  does  not  possess  this  power,  and  that  the  so-called  organic 
salts  of  this  alkaloid  have  no  real  existence,  but  are  mere  mixtures 
of  acid  and  base.  The  correctness  of  this  conclusion,  however,  is 
disputed  by  Dr.  H.  Biedermann,  who,  at  the  request  of  Prof. 
Schmidt,  has  re-investigated  this  subject,  and  claims  to  have 
prepared  and  analysed  a  number  of  definite  salts  of  caffeine,  in- 
cluding the  formate,  acetate,  butyrate,  and  valerianate ;  but  he 
admits  that  these  combinations  are  so  extremely  unstable  as  to 
be  quite  unsuited  for  medicinal  use.  It  will  be  observed  that  Dr. 
Biedermann's  views  are  quite  in  accord  with  those  expressed  some 
time  ago  by  J.  U.  Lloyd  with  reference  to  caffeine  citrate  (Year- 
Boole  of  Pharmacy,  1881,  38). 

A.  Goldschmidt  makes  the  interesting  announcement  that  the 
fusion  of  strychnine  with  potassium  hydrate  results  in  the  forma- 
tion of  indole,  and  promises  further  communications  on  this  subject. 
Commercial  sulphate  of  strychnine  is  shown  by  M.  Lextrait  to  vary 
very  much  in  its  composition,  being  sometimes  the  acid  and  some- 
times the  normal  salt,  with  varying  proportions  of  water  of  crystal- 
lization. He  regards  the  normal  sulphate  containing  five  molecules 
of  water,  crystallized  from  a  solution  in  strong  alcohol,  as  the  best 
and  most  stable  for  medicinal  use.  The  quantitative  separation  of 
strychnine  from  brucine  forms  the  subject  of  a  further  report  by 
W.  R.  Dunstan  and  F.  W.  Short,  in  which  these  chemists  describe 
a  \-ery  promising  process  based  upon  the  difference  in  the  solubility 
of  the  fcrrocyanides  of  the  two  alkaloids.  The  same  authors  also 
call  attention  to  the  enormous  difference  in  the  alkaloidal  strength 
of  commercial  specimens  of  tincture  of  nux  vomica,  resulting  partly 
from  variations  in  the  seeds  usech  and  partly  from  their  more  or 
less  imperfect  extraction. 
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Dr.  E.  Bosetti  reports  on  the  composition  of  the  officinal  veratrine 
of  the  German  Pharmacopoeia,  which  he  finds  to  consist  of  two 
isomeric  alkaloids  of  the  formula  C33H49N09,  one  of  which  is 
crystallizable  and  practically  insoluble  in  water,  whereas  the  other 
is  uncrystallizable  but  soluble  in  water.  The  former,  which  he 
calls  veratrine,  is  identical  with  the  cevadine  of  Wright  and  Luff, 
while  the  latter,  which  he  proposes  to  name  veratridine,  is  identical 
with  the  soluble  veratrine  of  Weigelin  and  E.  Schmidt.  A  report 
on  colchicine,  by  S.  Zeisel,  deals  chiefly  with  colchiceine  and  apo- 
colchiceine,  the  products  of  the  action  of  mineral  acids  on  yery 
dilute  solutions  of  colchicine. 

A  research  on  gelsemine,  by  A.  W.  Gerrard,  establishes  the  fact 
that  this  alkaloid  can  be  obtained  as  a  crystalline  colourless  solid, 
forming  crystalline  salts  with  acids  ;  and  further,  that  the  com- 
position of  the  pure  base  answers  to  the  formula,  C12HuINr02, 
which  differs  greatly  from  that  given  by  Sonnenschein.  The  detec- 
tion of  gelsemine  in  forensic  investigations  is  discussed  in  the  same 
paper,  as  well  as  in  another  by  E.  Schwarz. 

W.  A.  H.  Naylor  has  continued  his  investigation  of  the  bitter 
alkaloidal  substance  isolated  by  him  a  short  time  ago  from  the  bark 
of  Hymenodidyon  excelsum,  and  has  communicated  his  results  to  the 
recent  meeting  of  the  British  Pharmaceutical  Conference.  From 
these  it  is  evident  that  the  body  in  question  is  neither  identical  with 
paricine,  though  closely  allied  with  it,  but  is  a  new  alkaloid,  the 
composition  of  which  is  represented  by  the  empirical  formula, 
C^H^No.  The  same  bark  has  also  yielded  him  a  bitter  neutral 
principle  of  the  formula  C25H1907. 

Much  attention  has  recently  been  directed  to  a  new  synthetically 
prepared  base  introduced  under  the  name  of  "  kairine"  which  is 
stated  to  rival  quinine  in  its  antipyretic  propex-ties,  and  to  be  free, 
at  the  same  time,  from  the  slightest  tendency  to  produce  local  irrita- 
tion. It  is  oxyquinoline-methylhydride,  and  shares  its  physiological 
action  with  quinoline-methylhydride  or  kairoline,  and  also  with 
quinoline-ethylhydride.  Drs.  0.  Fischer  and  W.  Konigs,  who 
have  prepared  these  bodies,  state  that  the  power  of  reducing  the 
temperature  in  fevers  is  possessed  by  all  hydrides  of  quinoline 
in  which  the  nitrogen  atom  is  in  direct  combination,  not  merely 
with  the  two  atoms  of  carbon  belonging  to  the  quinoline  ring,  but 
also  with  the  carbon  of  a  methyl  group  or  of  another  alcohol 
radical. 

Not  one  year  ever  passes  without  yielding  fresh  contributions  to 
the  chemistry  of  the  cinchona  alkaloids.     C.  H.  Wood  and  E.  L. 
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Barret  publish  a  new  process  for  ascertaining  the  purity  of  quinine, 
which  is  based  on  the  difference  in  the  solubility  of  this  alkaloid 
and  the  other  cinchona  basis  in  benzene.  Dr.  G.  Vulpius  directs 
attention  to  a  peculiarity  observed  by  him  in  the  behaviour  of 
quinine  hydrochlorate  towards  silver  nitrate.  If  a  weak  solution 
of  the  latter  be  slowly  added  to  a  likewise  weak  solution  of  the 
former,  no  pi'ecipitation  of  silver  chloride  takes  place,  owing  pro- 
bably to  the  formation  of  a  soluble  double  chloride.  With  an 
excess  of  silver  nitrate  a  precipitate  is  formed.  The  oxidation  of 
cinchonine  by  means  of  chromic  acid  has  been  made  the  subject  of 
a  further  study  by  H.  Weidel  and  K.  Hazara,  from  whose  researches 
it  appears  that  only  half  of  the  cinchonine  molecule  is  used  up  in 
the  formation  of  cinchonine  acid,  the  other  half  yielding  a  syrup, 
the  solid  constituents  of  which,  when  distilled  with  zinc  dust,  fur- 
nish pyridine,  ethyl-pyridine,  and  quinoline,  together  with  ammo- 
nium carbonate,  pyrroline,  and  allied  bodies.  They  conclude  from 
these  results  that  cinchonine  must  contain  two  hydrogenized  quino- 
line-nuclei,  a  conclusion  strengthened  by  the  fact  that  the  syrup 
obtained  under  like  conditions  in  the  oxidation  of  tetrahydrocin- 
choninic  acid  also  yields  bases  of  the  pyridine  series  on  distillation 
over  zinc  dust.  Dr.  0.  Hesse  supplies  some  further  descriptions  of 
the  alkaloids  hydrocinchonidine,  conquinine,  and  hydroconquinine. 
The  existence  of  the  last-named  body,  however,  is  called  in  question 
by  C.  Forst  and  C.  Bohringer,  who  assert  that  this  substance  is 
identical  with  hydroquinidine,  the  alkaloid  obtained  by  them  by  the 
action  of  potassium  permanganate  on  quinidine  sulphate.  The 
same  action  is  now  shown  by  these  chemists  to  yield  also  another 
new  alkaloid,  of  the  formula  C19C22]S'204,  which  they  propose  to 
name  quitenidine. 

The  question  whether  or  not  quinoline,  as  obtained  from  the  cin- 
chona alkaloids,  is  identical  with  leucoline,  the  corresponding  pro- 
duct from  coal-tar,  is  ably  discussed  by  S.  Hoogewerff  and  W.  A.  v. 
Dorp,  who  arrive  at  the  conclusion  that  these  bases,  when  perfectly 
purified,  do  not  show  the  slightest  difference  in  their  characters, 
reactions,  or  decomposition-products,  and  that  the  name  "  leuco- 
line "  may  therefore  be  given  up.  A  good  deal  of  new  information 
will  be  found  in  this  volume  respecting  the  bases  of  the  quinoline 
and  pyridine  series,  which  form  the  subject  of  reports  by  O.  de 
Coninck,  E.  Grimaux,  H.  "Weidel  &  M.  Russo,  and  G.  L.  Ciami- 
cian  &  M.  Dennstedt,  of  which  we  may  here  mention  that  the 
two  last-named  chemists  have  succeeded  in  effecting  the  conver- 
sion of  pyrroline  into  pyridine.     C.  Schotten  deals  at  considerable 
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length  -with  the  derivatives  and  oxidation-products  of  piperidine ; 
while  A.  W.  Hofmann  confirms  the  interesting  observation,  made 
by  the  latter  as  well  as  by  Konigs,  that  piperidine  may  be  readily 
converted  into  pyridine.  L.  Rugheimer  shows  that  piperine  can  be 
artificially  prepared  by  allowing  benzol  solutions  of  piperic  acid  and 
of  an  excess  of  piperidine  to  act  on  each  other. 

We  conclude  our  notice  of  the  work  done  in  connection  with  the 
chemistry  of  the  alkaloids  by  calling  the  reader's  attention  to  two 
reports  on  the  production  of  alkaloids  by  the  putrid  fermentation 
of  animal  substances,  this  subject  being  an  important  one  on 
account  of  its  bearing  on  the  detection  of  organic  poisons  in  forensic 
investigations. 

A.  Christensen  has  prepared  quassiin,  the  bitter  crystallizable 
principle  of  quassia,  in  a  purer  condition  than  it  has  hitherto  been 
obtained,  and  finds  its  formula  to  be  C31H42Og.  It  is  decomposed 
on  prolonged  boiling  with  dilute  mineral  acids  ;  but  the  products  of 
this  action  show  that  quassiin  is  not  a  glucoside.  The  similarity  m 
constitution  between  sesculetin,  umbelliferone,  and  coumarin  has 
been  understood  for  some  time,  and  now  receives  further  light  from 
recent  researches  by  F.  Tiemann  and  W.  Will,  confirming  the 
observation  that  umbelliferone  is  a  hydroxycoumarin,  and  showing 
at  the  same  time  that  sesculetin  must  be  regarded  as  a  dihydroxy- 
coumarin.  The  constitution  of  arbutin  and  helicin  continues  to 
engage  the  attention  of  H.  Schiff,  who  describes  a  number  of  new 
combinations  affording  additional  proof  of  the  aldehydic  nature  of 
helicin.  Some  time  ago  it  was  shown  by  Lisenko  that  helicin, 
prepared  from  salicin,  may  be  reconverted  into  the  latter  by  the 
action  of  sodium  amalgam.  A.  Michael  has  now  applied  this  re- 
action to  artificial  helicin,  produced  by  the  action  of  acetochlor- 
hydrose  on  potassium  salicylate,  and  finds  the  salicin  thus  obtained 
identical  in  all  its  properties  with  the  natural  product. 

Comparative  experiments  of  the  essential  oils  of  cinnamon  and 
cassia  conducted  by  A.  H.  Jackson  lead  to  the  conclusion  that  the 
differences  between  the  two  oils,  both  as  regards  their  physical  and 
chemical  characters,  are  so  slight  as  not  to  afford  any  satisfactory 
means  of  distinction.  The  results  of  an  examination  of  the  oil  of 
cinnamon  leaves  by  E.  Schaer  are  confirmatory  of  those  previously 
published  by  Stenhouse.  Among  other  volatile  oils  investigated 
during  the  year  may  be  named  those  of  thyme,  angelica,  garden 
sage,  marjoram,  turmeric,  erechthites,  Erigeron  canadense,  and  the 
solid  oil  (camphor)  of  Ledum  palustre. 

E.  Meyer  and  E.  Midler  have  repeated  their  synthesis  of  cumic 
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acid  on  a  larger  scale,  with  the  view  of  examining  the  cause  of 
discrepancy  between  the  melting-point  of  their  synthesized  acid 
and  that  of  ordinary  cumic  acid.  They  prepare  cumene  by  the 
action  of  isopropyl  bromide  on  benzene  in  the  presence  of  aluminium 
bromide,  then  convert  the  product  into  parabromocumene,  and  sub- 
mit the  latter,  after  careful  purification,  to  the  action  of  sodium 
and  moist  carbonic  anhydride.  The  acid  thus  obtained  no  longer 
shows  the  discrepancy  above  alluded  to,  but  agrees  perfectly  in  its 
melting-point  and  all  other  characters  with  the  natural  product. 
The  conversion,  under  varying  conditions,  of  alkaline  formates  into 
oxalates  forms  the  subject  of  an  investigation  by  V.  Merz  and  ~W. 
Weith,  in  which  it  is  shown  that  sodium  formate,  when  heated  at 
420°,  yields  70-75  per  cent,  of  oxalate,  which  may  be  easily  freed 
from  the  undecomposed  formate  by  recrystallization  from  hot  water. 
As  the  synthesis  of  the  formate  from  carbon  monoxide  and  sodium 
hydrate  presents  no  difficulties,  this  process  for  the  artificial  pro- 
duction of  oxalic  acid  promises  to  become  available  for  the  manufac- 
ture of  this  acid  on  a  large  scale. 

The  alleged  power  of  oxalic  acid  to  reduce  arsenic  acid  to  the  ar- 
senious  state,  which  had  been  called  in  question  by  TV.  A.  H.  Nay  lor 
and  J.  0.  Braithwaite,  is  reasserted  by  C.  Patrouillard,  who  admits, 
however,  that  this  reducing  action  is  limited  to  solutions  of  alkaline 
arseniates,  and  does  not  take  place  with  free  arsenic  acid.  Induced 
by  this  statement  to  reinvestigate  the  subject,  Naylor  and  Braith- 
waite report  that  the  reduction  fails  alike  both  with  combined  and 
free  arsenic  acid,  and  that  the  evidence  of  reduction  obtained  by 
Patrouillard  must  be  attributed,  not  to  the  action  of  the  oxalic  acid, 
but  to  the  effect  on  the  mixture  of  the  sulphuretted  hydrogen  or 
ammonium  sulphydrate  added  as  a  test. 

Several  new  processes  are  published  for  the  preparation  of  pure 
hydrochloric  acid.  In  one  of  these  the  sulphuric  acid  to  be  employed 
is  previously  mixed  with  a  little  potassium  permanganate  in  order 
to  prevent  the  formation  of  any  sulphurous  acid,  and  the  hydro- 
chloric acid  gas,  before  being  passed  into  water,  is  conducted  through 
a  bulb-tube  containing  mercury,  which  will  absorb  the  free  chlorine 
and  decompose  any  chloride  of  arsenic  contained  in  the  gas.  An- 
other process  consists  in  the  removal  of  arsenic  and  sulphurous 
acid  from  commercial  hydrochloric  acid  by  diluting  the  latter  to 
a  specific  gravity  of  1T2,  and  distilling  it  with  the  addition  of  a 
little  potassium  chlorate.  "W.  Spring  casts  doubt  on  the  existence 
of  pentathionic  acid,  and  asserts  that  the  body  known  by  that  name 
is  merely  a  solution  of  sulphur  in  tetrathionic  acid.     In  an  interest- 
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ing  paper  read  before  the  Pharmaceutical  Society,  "W.  R.  Dunstan 
and  F.  Ransom  throw  new  light  on  the  action  of  chlorine  and  solu- 
tions of  sodium  carbonate.  Before  an  excess  of  chlorine  has  been 
used,  and  while  the  liquid  is  still  alkaline,  the  latter  contains  sodium 
hypochlorite  and  sodium  chloride,  while  the  gas  evolved  consists  of 
chlorine  and  carbonic  anhydride.  In  the  next  stage  of  the  process 
carbonic  acid  gas  is  given  off,  and  the  liquid  contains  both  sodium 
hypochlorite  and  free  hypochlorous  acid.  The  further  introduction 
of  chlorine  destroys  the  sodium  hypochlorite,  and  yields  a  solution 
of  sodium  chloride,  free  hypochlorous  acid,  aud  sodium  bicarbonate. 
Beyond  this  point,  carbonic  acid  gas  is  given  off  with  effervescence ; 
and  if  the  treatment  with  chlorine  be  continued  until  this  effer- 
vescence ceases,  the  solution  contains  hypochlorous  acid,  sodium 
chloride,  and  some  sodium  chlorate.  These  observations,  as  well 
as  the  results  of  analyses  of  commercial  samples  of  the  officinal 
solution  of  chlorinated  soda,  demonstrate  that  this  liquid  contains 
free  hypochlorous  acid,  but  not  sodium  hypochlorite,  as  is  generally 
supposed. 

The  ordinary  mode  of  preparing  hyclrated  ferric  oxide,  by  pre- 
cipitating the  chloride  with  ammonia,  yields  a  product  invariably 
contaminated  with  some  basic  chloride,  which  is  exceedingly  difficult 
to  remove  from  the  bulky  gelatinous  precipitate  by  washing.  At- 
tempts made  by  L.  T.  Wright  to  render  the  precipitate  more  com- 
pact by  adding  the  ferric  chloride  solution  slowly  to  an  excess  of 
ammonia,  evaporating  the  whole  mixture  to  dryness  at  100°  C,  and 
treating  the  residue  with  water,  have  yielded  it  in  the  form  of  an 
impalpable  reddish  brown  powder,  which  differs  essentially  from 
ordinary  precipitated  ferric  hydrate,  in  not  being  blackened  by 
sulphuretted  hydrogen. 

The  removal  of  arsenic  from  metallic  zinc  may  be  completely  and 
readily  effected,  according  to  Prof.  Selmi,  by  the  addition  of  a  lump 
of  sal  ammoniac  to  the  metal  previously  melted  in  a  crucible,  where- 
by the  whole  of  the  arsenic  is  stated  to  be  volatilized  as  trichloride. 
The  occurrence  of  arsenic  in  commercial  caustic  soda,  traceable  to 
the  Leblanc  process,  is  pointed  out  by  E.  Donath,  who  has  also 
observed  the  occasional  presence  of  traces  of  vanadium  in  the  same 
product.  E.  Filhol  and  Senderens  describe  neutral  arseniates  as 
well  as  neutral  phosphates  of  sodium  consisting  of  equal  molecular 
weights  of  mono-  and  di-sodium  salt.  Double  potassio-sodium  and 
sodio-ammonium  salts  of  the  same  constitution  have  likewise  been 
obtained  by  them  in  a  definite  crystalline  forms.  C.  Rammelsberg 
reports  upon  the  composition  of  crystals  observed  by  Bauer  to  form 
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during  the  evaporation  and  crystallization  of  large  quantities  of 
solutions  of  potassium  bicarbonate.  The  crystals,  which  show  no 
tendency  to  either  deliquescence  or  efflorescence,  prove  to  be  a 
sesqnicarbonate  of  the  formula  2K2C03,  H2C03  +  3H20.  The 
apparent  alkaline  reaction  of  normal  potassium  chromate  is  explained 
by  M.  Richter  by  the  oxidizing  action  of  the  chromic  acid  on  the 
colouring  matters  of  litmus  and  turmeric,  and  the  consequent  for- 
mation of  free  potash.  Phenolphthalein  fails  to  indicate  the 
slightest  alkalinity,  provided  the  chromate  is  pure.  The  view  that 
potassium  bichromate  is  a  molecular  combination  of  the  mono- 
chromate  with  an  easily  displaceable  molecule  of  chromic  anhydride, 
receives  fresh  support  from  a  study  of  the  reaction  of  this  salt  with 
barium  chloride  by  M.  Prudhomme  and  F.  Binder.  Some  time  ago 
it  was  stated  by  E.  Donath  that,  while  free  chromic  acid  readily 
liberates  free  iodine  from  potassium  iodide,  bichromates  are  without 
action  on  this  salt,  and  that  consequently  potassium  iodide  might 
be  employed  for  the  detection  of  uncombined  chromic  acid  in  the 
simultaneous  presence  of  chromates  and  bichromates.  The  fallacy 
of  this  statement  is  demonstrated  by  M.  Richter,  whose  results 
show  that  the  iodide  is  completely  though  slowly  decomposed 
by  pure  potassium  bichromate.  As  mono-chromates  produce  no 
effect  upon  iodides,  this  reaction  may  be  used  for  the  detection  of 
bichromates  in  these  salts. 

Many  of  the  recent  contributions  to  the  literature  of  analytical 
chemistry  call  for  a  brief  notice  in  this  introductory  chapter.  M. 
Buisson  publishes  a  new  process  for  the  volumetric  determination  of 
lead,  which  is  based  on  the  precipitation  of  the  metal  by  a  titrated 
solution  of  potassium  chromate,  and  the  decomposition  of  the  excess 
of  the  reagent  by  means  of  a  cold  solution  of  potassium  iodide  in 
the  presence  of  sulphuric  acid.  From  the  amount  of  iodine  thus 
liberated,  the  excess  of  chromate  used,  and  consequently  the  amount 
of  lead  present,  can  be  readily  calculated.  S.  Rovera  calls  attention 
to  the  failure  of  sulphuric  acid  to  indicate  lead  in  solutions  contain- 
ing ammonium  citrate,  due  to  the  solubility  of  the  sulphate  in  the 
alkaline  citrate.  V.  Lehmann  discusses  the  relative  merits  of  the 
various  processes  in  use  for  the  detection  of  lead,  silver,  and  mer- 
cury in  forensic  investigations,  and  lays  stress  on  the  necessity  of 
destroying  the  organic  matter  by  means  of  hydrochloric  acid  and 
potassium  chlorate  before  precipitating  the  metals  from  the  sub- 
stances imder  examination.  In  a  paper  on  mercuric  chloride,  H. 
Debray  points  out  the  disturbing  effect  produced  by  the  presence 
of  a  large  proportion  of  sodium  chloride  on  some  of  the  reactions 
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of  this  salt.  A  new  mode  of  separating  copper  and  cadmium  is 
described  by  A.  Orlowski.  The  blue  ammoniacal  liquid  containing 
the  two  metals,  as  obtained  in  the  usual  course  of  analysis  after 
precipitation  of  the  bismuth  by  ammonium  hydrate,  is  acidified  -with 
hydrochloric  acid,  then  decolorized  by  means  of  stannous  chloride, 
and  afterwards  boiled  with  milk  of  sulphur.  The  copper  is  thus 
completely  precipitated  as  sulphide  ;  and  the  filtrate,  after  being 
freed  from  tin  by  an  excess  of  ammonia,  may  be  tested  for  cadmium 
with  sulphuretted  hydrogen.  Two  modifications  are  suggested  in 
the  titration  of  iron  by  means  of  sodium  hyposulphite.  A.  C. 
Oudemans  proposes  to  determine  the  iron  in  the  acid  solution  of 
the  chloride,  to  which  a  little  solution  of  copper  sulphate  and  potas- 
sium sulphocyanide  has  been  added,  by  dropping  in  a  solution  of 
sodium  hyposulphite  of  known  strength  until  the  red  colour  of  the 
iron  sulphocyanide  has  disappeared,  and  determining  the  excess  of 
hyposulphite  by  titrating  back  with  iodine  solution.  A.  E.  Haswell 
improves  this  method  so  as  to  avoid  the  possibly  disturbing  separa- 
tion of  copper  sulphocyanide,  and  to  dispense  with  the  back  titration 
with  iodine.  He  mixes  the  moderately  acid  solution  of  ferric  chloridej 
containing  a  small  quantity  of  a  cupric  salt,  with  a  few  drops  of  a 
dilute  solution  of  sodium  salicylate,  and  then  reduces  with  sodium 
hyposulphite.  The  deep  violet  colour  of  the  solution  fades  gradually 
and  becomes  colourless  in  presence  of  a  very  slight  excess  of  the 
reducing  agent.  The  excess  of  sodium  hyposulphite  is  then  oxi- 
dized with  a  dilute  solution  of  sodium  bichromate,  the  limit  of  the 
reaction  being  sharply  marked  by  the  violet  coloration  which  indi- 
cates the  re-oxidation  of  the  first  trace  of  iron.  The  well-known 
method  of  separating  barium  from  strontium  and  calcium  by  means 
of  potassium  chromate  and  acetic  acid  forms  the  subject  of  a  critical 
study  by  J.  Meschezerski,  who  arrives  at  the  conclusion  that,  though 
applicable  in  qualitative  analyses,  it  is  not  suited  for  exact  quanti- 
tative work.  D.  Sidersky  recommends  a  new  process  for  the 
separation  and  determination  of  strontium  and  calcium,  the  leading 
features  of  which  are  the  following: — The  liquid  containing  the  two 
metals  is  warmed  and  mixed  with  a  moderate  excess  of  a  strong 
solution  of  ammonium  sulphate  and  ammonium  oxalate,  whereby 
strontium  sulphate  and  calcium  oxalate  are  precipitated.  The 
latter  is  separated  from  the  washed  precipitate  by  means  of  dilute 
hydrochloric  acid,  then  re-precipitated  from  the  solution  by  an 
excess  of  ammonium  oxalate,  and  washed,  ignited,  and  weighed  in 
the  usual  manner.  The  portion  insoluble  in  the  hydrochloric  acid 
is  strontium  sulphate.     For  the  volumetric  determination  of  sul- 
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pliuric  acid,  free  or  combined,  A.  Guyard  suggests  the  addition  of 
the  solution  from  a  burette  to  a  measured  quantity  of  standard 
normal  solution  of  lead  nitrate  coloured  bright  yellow  by  means  of 
a  few  drops  of  solution  of  potassium  iodide.  The  titration  is  com- 
pleted as  soon  as  the  yellow  colour  of  the  mixture  is  discharged. 
The  formation  of  a  white  pi'ecipitate  on  mixing  solutions  of  borates 
and  of  manganese  sulphate  forms  the  basis  of  a  process  for  the 
determination  of  boracic  acid  proposed  by  E.  P.  Smith.  The  pre- 
cipitation is  rendered  complete  by  the  addition  to  the  mixture  of 
an  equal  volume  of  alcohol,  and  the  excess  of  manganese  is  then 
determined  in  the  filtrate  by  Volhard's  method.  Sulphocyanides 
may  be  volumetrically  estimated  by  dropping  the  solution  from 
a  burette  into  a  measured  quantity  of  decinormal  solution  of  silver 
nitrate,  previously  mixed  with  a  small  quantity  of  iron  nitrate, 
until  the  mixture  assumes  a  permanent  red  colour.  E.  A.  Cripps 
points  out  a  serious  error  in  the  statements  of  the  United  States 
Pharmacopoeia  relative  to  the  process  given  therein  for  estimating 
the  strength  of  hydrocyanic  acid.  He  shows  that  potassium 
chromate,  instead  of  indicating,  as  supposed  in  the  Pharmacopoeia, 
the  volume  of  silver  nitrate  solution  required  for  the  complete 
formation  of  double  cyanide  of  silver  and  magnesium,  really  indicates 
twice  that  volume  of  the  test  solution  :  a  quantity  sufficient,  not 
merely  for  the  complete  formation  of  this  soluble  double  salt,  but 
also  for  the  subsequent  precipitation  of  the  whole  of  the  cyanogen 
in  the  form  of  silver  cyanide.  Observations  made  a  few  years  ago 
by  G.  Vortmann  respecting  the  different  behaviour  of  chlorides, 
bromides,  and  iodides  towards  the  peroxides  of  lead  and  manganese 
in  presence  of  acetic  acid,  have  now  led  to  the  adoption  of  a  definite 
and  practical  method  for  the  direct  estimation  of  chlorine  in  the 
presence  of  bromine  and  iodine,  which  will  be  welcome  to  all 
frequently  engaged  in  determinations  of  this  kind.  This  volume 
will  likewise  be  found  to  contain  abstracts  of  papers  dealing  with 
the  analysis  of  mixtures  of  chlorides,  bromides,  iodides,  sulphides, 
cyanides,  ferro-cyanides,  and  ferri- cyanides.  The  power  of  peroxide 
to  convert  certain  sulphides  into  sulphates  has  induced  A.  Classen 
and  0.  Bauer  to  study  the  range  of  applicability  of  this  substance 
as  an  oxidizing  agent  in  analytical  operations,  and  to  demonstrate 
its  usefulness  in  this  direction.  Bromine  is  recommended  by 
C.  L.  Bloxam  as  a  distinguishing  test  for  a  number  of  well-known 
organic  alkaloids. 

Among  the  contributions  to   water-analyis,  we  wish  to  call  the 
reader's  attention  to  an  interesting  investigation  instituted  at  the 
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instance  of  the  American  Government  with  the  object  of  examining 
the  chief  processes  employed  for  estimating  the  organic  matter  in 
potable  waters,  to  test  the  absolute  and  relative  accuracy  of  the 
results  by  these  processes,  and  to  ascertain  the  nature  and  scope  of 
the  practical  conclusions  which  may  be  drawn  from  such  results. 

The  analysis  of  wine,  spirits,  milk,  and  a  number  of  commercial 
products  will  also  be  found  to  form  subjects  of  papers  published 
during  the  past  year. 

Before  passing  from  the  review  of  purely  chemical  literature 
to  that  of  materia  medica  and  pharmacy,  we  desire  briefly  to 
allude  to  a  few  contributions  connected  with  physiological  che- 
mistry. J.  Bechamp  describes  a  series  of  experiments  tending 
to  establish  the  difference  between  the  gastric  and  pancreatic 
digestions.  In  the  former  the  rotatory  power  of  the  transformed 
matter  is  but  little  lessened,  or  remains  unchanged,  or  may  be 
increased ;  whilst  in  the  latter  it  is  always  enormously  reduced. 
From  the  results  of  experiments  by  E.  Duclaux,  it  appears  that, 
contrary  to  the  prevailing  opinions,  pancreas  does  not  possess  the 
power  of  digesting  itself.  In  order  to  investigate  the  relation 
of  peptones  to  albumen,  A.  Poehl  has  studied  the  conversion  of 
albumen  into  peptone,  and  finds  that  this  conversion  must  be 
attributed  to  the  swelling  up  of  the  colloid  of  albumen.  Haubner's 
observation,  that  a  considerable  quantity  of  the  cellulose  of  the 
fodder  of  ruminating  animals  disappears  in  the  alimentary  canal, 
has  induced  W.  Tappeiner  to  investigate  the  nature  of  this  digestion. 
The  conclusion  he  arrives  at  is  that  the  cellulose  is  dissolved  by 
fermentation  in  the  stomach  and  caecum.  T.  Pfeiffer,  B.  Tollens, 
and  P.  Salomon  publish  the  results  of  experiments  undertaken 
with  the  view  of  throwing  further  light  on  the  elementary  compo- 
sition of  starch.  In  their  opinion  the  formula  C24  H^  O20  should 
be  accepted  as  the  one  corx^ectly  representing  the  composition 
of  the  molecule  of  this  body.  A  research  on  chlorophyll,  by 
A.  B.  Prank,  leads  to  the  inference  that  the  change  of  colour  of 
leaves  in  autumn  is  due  to  the  disappearance  of  the  protoplasm 
of  the  cells,  in  consequence  of  which  the  chlorophyll  grains  come 
into  contact  with  the  acid  cell  sap,  the  result  being  the  change  of 
the  green  colour  into  yellowish  green  or  yellow.  E.  Erlenmeyer 
and  A.  Lipp  have  practically  accomplished  the  synthesis  of  tyrosine, 
a  body  hitherto  obtained  only  as  a  product  of  decomposition  of 
proteids;  and  a  similar  success  has  been  achieved  with  regard 
to  uric  acid  by  J.  Horbaczewski. 

Among  the  remedies  brought  to  the  notice  of  the  medical   pro- 
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fession  during  the  past  year,  some  are  entirely  new,  while  others, 
have  already  enjoyed  a  popular  reputation  in  past  times.  As  an 
instance  of  the  latter,  we  refer  to  the  mullein  plant,  Verbascum 
Thapsus,  which,  a  long  time  ago,  was  held  in  high  esteem  as  a 
remedy  in  pulmonary  disorders,  and  has  retained  its  reputation  in 
some  countries  up  to  the  present  day.  The  claims  of  this  plant  to 
the  attention  of  the  profession  are  ably  advocated  in  a  paper  read 
before  the  Southport  meeting  of  the  British  Pharmaceutical  Con- 
ference by  Professor  Quinlan,  in  which  special  stress  is  laid  on  its 
value  in  the  early  stages  of  consumption.  P.  Stearns  calls  atten- 
tion to  the  medicinal  value  of  Phyllantus  Nivuri,  the  leaves  of  which 
are  said  to  enjoy  a  great  reputation  among  the  native  Indians  as 
a  diuretic  in  dropsical  conditions,  as  well  as  in  gonorrhoea  and 
affections  of  the  bladder,  while  the  root  is  useful  as  a  remedy  for 
jaundice  and  similar  complaints.  Dr.  J.  Jardine  reports  very 
favourably  on  koi'omiko (Veronica  salicifolia  and  V.parviflora),  a  drug 
greatly  esteemed  in  China,  as  well  as  in  New  Zealand,  as  a  remedy 
for  dysentery  and  diarrhoea.  The  burdock,  Arctium  Lappa,  the  roots 
of  which  have  long  been  employed  by  herbalists  in  skin  diseases,  is 
now  recommended  in  the  form  of  a  tincture  made  from  the  seeds,, 
for  the  relief  of  psoriasis  inveterata.  The  bark  of  Exostemma  Gari- 
bceum,  a  rubiaceous  shrub  indigenous  to  Mexico,  the  "West  Indies, 
and  Guiana,  is  reported  to  possess  febrifuge  properties  recommend- 
ing it  as  a  substitute  for  cinchona  bark.  Eucalyptus  Eostratus  has 
now  been  extensively  ti"ied  in  all  forms  of  diarrhoea,  for  which  it 
has  proved  to  be  a  valuable  remedy.  The  mango  fruit  (Mangifera 
Indica)  is  being  tried  in  the  United  States  as  an  astringent,  and 
is  stated  by  Dr.  Linguist  to  exercise  a  special  tonic  action  on  the 
mucous  membrane,  rendering  it  very  valuable  in  the  treatment  of 
haemorrhage  and  mucopurulent  discharges.  J.  M.  Blackerly  speaks 
highly  of  Chionanthus  virginica  as  a  remedy  in  chronic  cases  of 
enlarged  and  indurated  liver,  in  which  he  finds  it  superior  to 
leptandrin,  euonymin,  podophyllin,  and  phosphate  of  sodium. 
Geum  albxim  is  spoken  of  by  Dr.  W.  A.  Spurgeon  as  an  anti-emetic, 
relieving  gastric  irritation  and  headache.  Stacliylarpheia  jamai- 
censis,  a  verbenaceous  plant  used  in  Jamaica  as  an  emmenagogue,  is 
administered  in  Brazil  as  a  remedy  for  rheumatism,  and  applied 
externally  for  hcaliug  ulcerated  wounds.  Guacamacha,  a  South 
American  tree  related  to  the  oleander,  is  now  receiving  some 
attention  on  account  of  the  value  of  its  bark  as  a  hypnotic  and  as  a 
remedy  in  diseases  with  increased  action  of  the  motor  apparatus. 
J.  E.    Howard  draws  attention  to   the  remarkable  effect  which 


1XTE0DUCTI0N.  1 3 

nltitude  seems  to  exercise  on  cinchona  succirubra  with  regard  to  the 
proportion  of  alkaloids  contained  in  its  bark.  With  an  increase 
of  altitude  there  seems  to  be  a  marked  increase  in  the  amonnt  of 
total  alkaloids,  and  especially  in  that  of  quinine  and  cinchonidine  ; 
while  a  decrease  is  observed  in  the  proportion  of  cinchonine  and 
quinidine.  Both  D.  Morris  and  Dr.  B.  H.  Panl  publish  analyses 
of  cinchona  barks  grown  in  Jamaica  and  presented  to  the  museum 
of  the  Pharmaceutical  Society  by  the  Colonial  Office.  A  comparison 
of  their  results  with  those  of  analyses  of  Jamaica  grown  barks  made 
by  Dr.  Paul  in  1878,  leads  to  the  inference  that,  with  further  growth, 
there  has  been  in  most  instances  a  notable  improvement  in  the  quality 
of  the  bark.  Prollius,  Kissel,  Biel,  Fairthorne,  and  1ST.  H.  Meyer 
publish  new  processes  for  the  assay  of  cinchona  bark ;  and  the  last- 
named  author  adds  a  useful  resume  of  the  principal  methods  already 
in  use.  Cuprea  bark,  which  has  attracted  a  good  deal  of  attention 
during  the  last  few  years  as  a  new  source  of  quinine,  has  been 
further  examined  by  G.  Korner,  Dr.  O.  Hesse,  and  Prof.  Planchon, 
the  latter  of  whom  confirms  Triana's  observation  that  this  bark  is 
not  derived  from  a  species  of  cinchona,  but  from  several  species  of 
Eemijia  (B.  pechcnculata  and  B.  purdicana) .  The  origin  of  cassia 
lignea  has  at  length  been  definitely  cleared  up  by  Prof.  Oliver  and 
C.  Ford,  whose  reports  fully  confirm  what  hitherto  was  nothing- 
more  than  a  supposition ;  viz.,  that  this  bark  is  the  produce  of 
Ginnamomum  cassia. 

Dr.  Squibb  publishes  some  valuable  results  obtained  by  himself 
in  experiments  with  aconite  root.  He  considers  it  a  good  test  of 
the  quality  of  this  drug  if  eight  out  of  ten  roots,  broken  across  the 
middle,  produce  a  tingling  taste  when  a  minute  fragment  is  bitten 
off  and  chewed  for  a  moment  between  the  front  teeth.  The  im- 
portance of  examining  this  root,  and  of  making  sure  that  it  is  really 
the  produce  of  Aconitxim  Napellus,  is  also  strongly  insisted  upon  by 
T.  B.  Groves,  especially  if  it  be  intended  for  the  preparation  of 
aconitiue.  This  chemist  regrets  the  small  extent  to  which  medicine 
has  so  far  profited  by  the  light  which  chemical  research  has  shed 
upon  the  aconite  bases,  and  strongly  advises  pharmacists  to  use 
none  but  crystallized  aconitine,  as  best  obtained  from  the  crystal- 
lized nitrate,  for  internal  administration.  The  root  of  Bheicm  com- 
jpactum,  cultivated  in  Moravia,  is  favourably  commented  upon,  and 
its  application  in  medicine  advocated  on  account  of  its  low  price 
and  good  quality, — five  parts  of  the  Moravian  rhubarb  being  fully 
equal  in  activity  to  four  parts  of  the  Chinese  drug.  F.  Buddell 
points  out  a  remarkable  relation  between  starch  and  atropine  in 
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belladonna.  Roots  containing  starch  are  found  always  to  contain  a 
larger  proportion  of  alkaloid  than  those  in  which  starch  is  absent. 
The  roots  of  young  plants  contain  little  or  no  starch ;  but  as  the 
plant  ages  the  starch  increases,  and  with  it  the  percentage  of  atro- 
pine. C.  C.  Klump  gives  the  results  of  some  experiments  with 
commercial  podophyllin,  showing  that  the  portion  soluble  in  ether 
represents  the  active  ingredient  of  the  resin.  The  use  of  alum  in 
the  preparation  of  podophyllin  increases  the  yield  by  20  per  cent.  ; 
but  as  this  increase  consists  of  insoluble  resin,  the  product  is  less 
active  in  proportion.  Dr.  H.  Hager  finds  the  specific  gravity  of 
jalap  to  afford  a  fair  criterion  of  its  quality,  and  advises  the  rejec- 
tion of  all  tubers  having  a  lower  specific  gravity  than  P14.  An 
examination  of  Curacao  aloes  by  Stallman  and  Fulton  shows  this 
species  to  deserve  a  wider  attention  than  has  hitherto  been  given  to 
it,  inasmuch  as  it  proves  fully  equal  to  Soccotrine  aloes,  notwith- 
standing its  much  lower  price.  W.  A.  Shenstone  records  a  series 
of  experiments  on  Jafferabad  aloes,  the  results  of  which  establish 
the  fact  that  the  aloin  of  this  species  is  identical  with  that  of  Zanzi- 
bar aloes.  Reports  on  aloes  by  A.  Klunge  and  W.  Lenz  deal  with 
the  reactions  by  means  of  which  the  presence  of  this  drug  may  be 
recognised  in  mixtures.  E.  M.  Holmes  is  engaged  with  the  study 
of  the  sources  of  the  various  kinds  of  benzoin,  and  expects  to  be 
able  before  long  to  settle  the  exact  botanical  source  of  the  Siam 
variety  of  this  drug. 

The  past  year's  literature  of  adulteration  will  be  found  to  em- 
brace reports  on  scammony,  Peruvian  balsam,  senega,  pepper, 
saffron,  Persian  insect  powder,  and  cochineal. 

In  a  report  on  Nermm  odorum,  presented  to  the  British  Pharma- 
ceutical Conference,  H.  G.  Greenish  describes  a  crystalline  and 
an  amorphous  constituent,  both  of  which  were  extracted  from  an 
aqueous  percolate  by  means  of  chloroform.  The  nature  of  these 
substances  is  still  under  investigation.  A  communication  to  the 
same  meeting  by  A.  W.  Gerrard  deals  with  the  odorous  principle 
of  henbane,  isolated  by  him  in  the  form  of  a  pale  yellow  unctuous 
semi-crystalline  mass.  A  considerable  amount  of  attention  has 
been  devoted  to  the  lily  of  the  valley,  Convallaria  majalis,  and  to 
the  study  of  its  active  principles,  on  account  of  the  remarkable 
physiological  action  this  plant  has  been  found  to  exercise  on  the 
heart,  an  action  probably  not  inferior  to  that  of  digitalis.  Dr.  M. 
Hay  announces  the  isolation  from  Cannabis  Indica  of  a  crystallizable 
alkaloid  possessing  characters  analogous  to  those  of  strychnine. 
Thcvetia  Nereifolia,  from  the  kernels  and  bark  of  which  Dr.  de  Vrij 
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has  isolated  a  poisonous  glucoside,  is  now  shown  by  C.  J.  H.  Warden 
to  contain  a  second  toxic  principle  of  still  greater  activity.  An  ex- 
amination of  different  varieties  of  kino,  by  A.  Kreniel,  fails  to  confirm 
the  presence  therein  of  kinoin,  the  body  discovered  by  Etti  in  1872, 
and  also  throws  doubt  on  the  presence  of  pyrocatechin  ;  but  it  es- 
tablishes the  presence  of  protocatecuic  acid  in  all  the  samples. 
E.  C.  C.  Stanford  has  examined  a  great  number  of  specimens  of 
cod-liver  oil,  and  while  confirming  the  presence  of  iodine  in  all 
the  samples  without  exception,  he  finds  this  constituent  in  no  case 
to  exceed  0-000434  per  cent.,  and  therefore  to  fall  considerably 
short  of  the  proportion  given  in  some  well-known  text  books.  The 
potato  beetle,  Doryphora  decemlineata  has  been  examined  by  J.  T. 
Forbes,  and  found  to  contain  a  vesicating  principle  which  can  be 
extracted  from  it  in  the  form  of  a  dark  oily  fluid. 

Besides  the  vegetable  drugs  already  alluded  to  in  this  intro- 
ductory chapter,  a  very  large  number  of  others  have  formed  subjects 
of  chemical,  microscopical,  or  pharmaceutical  research,  a  notice  of 
which  in  this  place  must  be  omitted  for  want  of  space. 

A.  C.  Abraham  criticises  the  official  process  for  the  preparation 
of  spirit  of  nitrous  ether,  and  suggests  an  improved  method  con- 
sisting mainly  in  the  distillation  of  a  mixture  of  calcium  nitrate, 
sulphuric  acid,  and  rectified  spirit,  which  he  finds  to  furnish  a  more 
satisfactory  product,  and  to  combine  the  advantage  of  a  greater 
yield  with  less  cost  and  trouble.  Dr.  Thresh  condemns  the  B.P. 
process  for  the  preparation  of  aromatic  spirit  of  ammonia,  as  yielding 
an  exceedingly  variable  product,  and  proposes  in  its  place  a  new 
formula,  which  directs  the  mixture  of  rectified  spirit,  water,  and  the 
oils  of  lemon  and  nutmeg,  to  be  distilled,  and  the  ammonium  car- 
bonate and  strong  solution  of  ammonia  to  be  subsequently  incor- 
porated with  the  distillate.  J.  Casthelaz  proposes  to  increase  the 
stability  of  tincture  of  iodine  by  the  addition  of  potassium  iodate, 
which  will  prevent  the  formation  of  hydriodic  acid.  A  more  satis- 
factory syrup  of  phosphate  of  iron  than  that  of  the  British  Pharma- 
copoeia may  be  prepared,  according  to  D.  Gorrie,  by  dissolving 
ferrous-sulphate  in  a  solution  of  phosphoric  acid,  then  adding 
barium  carbonate,  heating,  filtering,  and  dissolving  the  sugar  in  the 
filtrate.  The  trouble  and  disadvantage  of  precipitating,  washing, 
and  draining  a  ferrous  compound  very  prone  to  oxidation  is  thus  com- 
pletely obviated,  and  a  product  of  definite  composition  and  greater 
stability  obtained.  R.  H.  Davies  and  E.  B.  Schmidt  call  attention  to 
the  great  variation  in  composition  of  commercial  samples  of  Easton's 
S  jrup,  especially  in  the  proportion  of  strychnine.    The  very  unsatis- 
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factory  nature  of  the  officinal  liquid  extract  of  cinchona  is  again  shown 
by  Dr.B.  H.  Paul,  whose  observations  fully  confirm  the  unfavourable 
opinion  expressed  in  reference  to  this  preparation  by  C.  Ekin  in 
1878.  R.  Aitken  shows  that  in  the  preparation  of  extract  of  aloes 
the  evaporation  should  be  conducted  by  means  of  a  current  of  warm 
air,  as  the  use  of  the  water-bath  always  yields  a  product  more  or 
less  contaminated  with  inert  resin.  Dr.  C.  Symes  describes  a  pro- 
cess for  the  preparation  of  a  soluble  essence  from  green  ginger, 
which  yields  a  very  satisfactory  product.  Improved  forrnulaa  for 
the  administration  of  phosphorus  in  the  form  of  pills  are  recom- 
mended by  H.  H.  Millhouse  and  A.  Bobbins.  The  usefulness  of 
collodion  for  the  topical  application  of  medicaments  is  dwelt  upon 
by  J.  B.  Barnes  in  a  recent  communication  to  the  British  Pharma- 
ceutical Conference.  The  suitability  of  sesame  oil  for  pharma- 
ceutical purposes  is  discussed  both  by  M.  Conroy  and  T.  Maben, 
who  express  themselves  favourably  on  its  use  for  ointments  in  the 
place  of  olive  and  almond  oil.  In  the  opinion  of  the  former,  how- 
ever, the  large  proportion  of  olein  contained  in  this  oil  renders  it 
unsuitable  for  plasters,  lim'ments,  and  other  preparations  in  which 
a  combination  takes  place.  The  merits  of  lard,  oil,  wax,  and 
mineral  hydrocarbons  as  ointment  bases  are  ably  discussed  in  an 
interesting  paper  read  at  the  Conference  meeting  by  W.  Willmott; 
while  the  comparative  value  of  benzoin  and  styrax  for  the  preserva- 
tion of  ointments  forms  the  subject  of  a  report  by  B.  F.  Scholl.  In 
conclusion,  we  desire  to  call  the  reader's  attention  to  an  interesting 
paper  by  Prof.  Quinlan,  on  the  value  of  ensilage  as  a  means  of  pre- 
serving medicinal  herbs. 
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Note  on  the  Reduction  of  Arseniates  by  means  of  Oxalic  Acid. 

C.  Patrouillard.  (Pharm.  Journ.,  3rd  series,  xiii.  3G2.)  This 
is  a  rejoinder  to  a  paper  read  by  ISTaylor  and  Braithwaite  at  tbe 
Southampton  Meeting  of  the  British  Pharmaceutical  Conference, 
in  which  these  two  chemists  dispute  the  power  of  oxalic  acid  to 
effect  a  reduction  of  arsenic  acid  previously  asserted  by  the  author 
{Abstract,  Year-Booh  of  Pharmacy,  1876,  101).  While  admitting 
that  no  such  reduction  takes  place  with  free  arsenic  acid,  the  author 
re-asserts  the  reducing  effect  produced  by  oxalic  acid  on  alkaline 
arseniates,  on  the  strength  of  observations  respecting  the  action  of 
ammonium  sulphydrate  on  these  salts  after  treatment  with  the  acid 
named. 

The  Alleged  Reduction  of  Arseniates  by  Oxalic  Acid.  W.  A.  H. 
Naylor  and  J.  O.  Braithwaite.  (Ibid.,  464.)  In  reply  to  the 
second  paper  on  this  subject  by  C.  Patrouillard  (see  preceding 
abstract),  the  authors  state  that  they  have  re-investigated  the 
alleged  action  of  oxalic  acid  on  arseniates,  and  have  satisfied  them- 
selves that  the  reduction  by  means  of  this  acid  fails,  not  merely  in 
the  case  of  free  arsenious  acid,  but  also  in  that  of  alkaline  arseniates. 
They  do  not  regard  the  more  or  less  speedy  action  of  sulphuretted 
hydrogen  on  warm  solutions  of  these  compounds  as  a  satisfactory 
means  of  judging  whether  or  not  any  reduction  has  taken  place. 

Occurrence  of  Arsenic  and  Vanadium  in  Commercial  Caustic  Soda. 
E.  Donath.  (Zeitschr.  fur  Analyt.  Ghem.,  1882,  404.)  Caustic 
soda,  like  all  direct  or  indirect  products  of  the  Leblanc  process,  is 
liable  to  be  more  or  less  contaminated  with  arsenic,  emanating  from 
arsenical  pyrites. 

Recently  the  author  examined  a  sample  of  commercial  caustic 
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soda,  the  solution  of  which  when  saturated  with  sulphuretted 
hydrogen  gas  assumed  an  intense  reddish  violet  coloration.  A 
closer  examination  of  the  cause  of  this  coloration  revealed  the 
presence  of  vanadium.  The  occurrence  of  this  metal  in  caustic 
soda  is  confirmed  by  W.  Fresenius. 

Ammoniacal  Zinc  Chlorides.  G-.  Andre.  (Comptes  Eendus,  xciv. 
963-966,  and  Journ.  GJiem.  Soo.,  1882, 1165.)  If  gaseous  ammonia  is 
passed  into  a  solution  of  zinc  chloride  in  cold  concentrated  ammo- 
nia, and  the  mixture  is  then  heated  until  the  crystalline  precipitate 
is  re-dissolved,  the  solution  on  cooling  deposits  large  octahedral 
crystals,  to  which  Divers  assigned  the  formula  5NH3  Zn  Cl2  H2  O. 
This  compound  dissolves  easily  in  a  small  quantity  of  water,  but  is 
decomposed  on  diluting  the  solution.     Its  heat  of  formation  is — 

5NH3  (gas)  +  ZnCl2  (solid) +  H20  =   +  74-07  cal. 

Kane's  compound,  4  Zn  Go,  8  N  H3  H20,  prepared  by  passing 
ammonia  into  a  hot  concentrated  solution  of  zinc  chloride,  until  the 
precipitate  is  redissolved,  gave  the  following  results  : — 

lZnCl2  (solid)+8NH3  +  H30  =  176-16  cal. 

Other  compounds  obtained  by  the  action  of  ammonia  on  zinc 
chloride  under  varying  circumstances,  have  the  composition — 

2  Zn  Cl2  4  N"  H3  H2  0  ;  5  Zn  Cl2  10  N  H3  2  H2  0,  and 
6  Zn  Clo  12  N  H3  Zn  0,  4  H20. 

The  heat  of  formation  of  the  last  mentioned  is — 

6  Zn  Cl2  +  6  N  H3  +  Zn  0  +  4  H2  0  =  269-16  cal. 

Compounds  of  zinc  chloride,  ammonium  chloride,  and  zinc  oxide 
were  also  prepared,  and  their  heats  of  formation  determined  as 
follows  : — 

3ZnCl2+    6NHtCl  +  II20  -   +1678  cal. 
3ZnCl2+   8NH4Cl  +  ZnO  =  +   648  „ 
3  Zn  Cf2  +  10  N  H4  CI  +  Zn  O  =    +    7"42  „ 

The  first  compound  crystallizes  in  large  plates  very  soluble  in 
water  :  the  other  two  are  also  crystalline,  but  are  decomposed  by 
water.     The  author  is  studying  the  oxychlorides  of  zinc. 

Purification  of  Metallic  Zinc.  Prof.  Selmi.  (Ghemilcer  Zeitung, 
v.  934.)  In  order  to  free  metallic  zinc  from  arsenic  the  author 
recommends  the  addition  of  a  lump  of  sal  ammoniac  to  the  metal 
previously  molted  in  a  crucible,  and  states  that  the  whole  of  the 
arsenic  is  thus  volatilized  as  tri-chloride. 
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Solubility  of  Lsad  Sulphate  in  Ammonium  Citrate.  S.  Rovera. 
(Ghemiker  Zeitung,  vi.  ISTo.  49.)  In  the  presence  of  ammonium  citrate 
lead  is  not  precipitated  by  sulphuric  acid,  owing  to  the  solubility  of 
the  sulphate  in  the  alkaline  citrate.  It  is,  however,  completely  pre- 
cipitated by  alkaline  carbonates. 

Lead  Iodides.  M.  Berthelot.  (Comptes  Bendas,  xcv.  952-955. 
From  Jowrn.  Gliem.  Soc.)  If  lead  iodide  is  dissolved  in  a  hot  con- 
centrated, aqueous  solution  of  potassium  iodide,  the  liquid  on  cool- 
ing deposits  a  pale  yellowish  crystalline  salt,  of  the  composition 
Pbl2,  2  KI,  2  H20.  At  a  lower  temperature,  or  by  a  gradual 
evaporation  of  the  mother-liquor  in  the  cold,  long  pale  yellow 
needles  are  obtained  of  the  composition  4  KI,  3  Pbl3,  6  HoO. 
These  salts  combine  together,  forming  intermediate  compounds. 
The  heat  of  formation  of  these  double  salts  was  determined  by 
treating  them  with  a  large  quantity  of  water.  The  following  results 
were  obtained  : — - 

Develops 
2  K  I,  Pb  I.  +  2  Ho  0  liquid  =  2  K  I,  Pb  L,  2  H2  0,  crystallized,  +  4-62  cal. 
„       '     „  solid    =  „  „  „        +    1-76    „ 

2KI  +  PbI2+2H20  solid  =  2  K  I,  PbL,  2H:0  „        +    2-58    „ 

2  K I  +  Pb  L,  =  2  K  I,  Pb  I,  anhydrous        .  „        +    0-84    „ 

4 EI,  3PbI,  +  GH20  liquid  =  4  K I,  3  PbL.  GEL 0  „  +12-36  „ 

,,  „  solid    =  ,,  ,,  ,,  +    3*8  ,, 

4KI+3PbL,+  6H30soli<l    =  4KI,  8PbI2,  GH20  „  +    2-8  „ 

4KI  +  3PbI2  =  4KI,  3PbL        .        .        .        .  „  -    1-0  „ 

The  formation  of  the  first  salt  is  exothermic  in  both  the  hydrated 
and  anhydrous  condition,  whereas  the  formation  of  the  second  salt 
is  exothermic  in  the  hydrated  condition  only. 

A  cold  saturated  solution  of  lead  iodide  yields  an  immediate  pre- 
cipitate on  addition  of  a  few  drops  of  a  dilute  solution  of  potassium 
iodide  or  hydriodic  acid.  Solution  of  lead  bromide,  on  the  other 
band,  is  precipitated  by  hydrobromic  acid,  but  not  by  soluble  bro- 
mides ;  and  solution  of  lead  chloride  is  precipitated  by  hydrochloric 
acid,  but  not  by  soluble  chlorides. 

Action  of  Potash  on  Lead  Oxide.  A.  Ditte.  (Comptes  Eendus, 
xciv.  1310-1313  ;  Joum.  Chem.  Soc,  1882,  927.)  When  potash  solu- 
tion is  added,  with  continual  agitation,  to  lead  hydrate,  Pb  H3  02, 
suspended  in  water  at  25°,  the  amount  of  lead  oxide  dissolved 
increases  with  the  quantity  of  alkali  added,  until  the  latter  amounts 
to  300  grams  per  1,000  grams  of  water.  At  this  point  the  amount 
of  lead  oxide  dissolved  decreases  slightly,  but  afterwards  increases  as 
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more  alkali  is  added,  and  at  the  same  time  the  amorphous  hydrate 
is  converted  into  transparent  microscopic  crystals.  When  the 
quantity  of  potash  added  reaches  400  grams  per  1,000  grams  of 
water,  the  amount  of  lead  oxide  dissolved  again  suddenly  diminishes, 
but  afterwards  increases  as  more  and  more  potash  is  added.  The 
hydrate,  Pb[H2  Oo,  dissolves  at  first  in  the  dilute  potash  solution;  hut 
as  the  concentration  of  the  latter  increases,  it  is  converted  into 
the  hyrate,  3  Pb  O,  H3  O,  and  this  in  its  turn  is  converted  into  the 
anhydrous  oxide  when  the  concentration  of  the  potash  passes  a 
certain  point.  The  same  changes  take  place  at  all  temperatures, 
but  more  readily  the  higher  the  temperature.  The  hydrate, 
3  Pb  O,  Ho  O,  separates  out  in  the  form  of  transparent,  white, 
flattened  hexagonal  prisms  (sp.  gr.  at  0°  =  7'592),  when  a  solution 
of  potash  containing  100-300  grams  per  1,000  grams  of  water  is 
saturated  with  lead  hydrate  at  a  temperature  insufficient  for  its 
decomposition,  and  allowed  to  cool. 

The  anhydrous  oxide  is  obtained  in  several  different  forms,  de- 
pending on  the  temperature  and  the  degree  of  concentration  of  the 
potash  solution.  When  the  hydrate  is  heated  with  a  solution  of 
about  130  grams  of  potash  in  1,000  grams  of  water,  the  oxide  is 
obtained  in  small  plates,  with  a  greenish  yellow  tinge  ;  sp.  gr.  at 
0°  =  9-1699.  With  230  grams  potash  in  1,000  grams  water,  the 
oxide  forms  brilliant  sulphur-yellow  crystals ;  sp.  gr.  at  0°  = 
9"2089.  With  300  grams  potash  in  1,000  grams  water  the  oxide 
separates  out  on  cooling  in  small,  compact,  heavy  brownish  yellow 
needles;  sp.  gr.  at0o=9'8835.  If  potash  is  added  gradually  to 
lead  hydrate  suspended  in  water  at  20°  until  it  amounts  to  400 
grams  per  1,000  grams  of  water,  the  anhydrous  lead  oxide  separates 
out  after  several  days  in  the  form  of  a  hard,  compact  greyish  green 
crust,  composed  of  large  brilliant  laminae ;  sp.gr.  at  0°  =  9-5605. 
When  a  hot  solution  of  185  grams  potash  in  1,000  grams  water  is 
saturated  with  lead  oxide,  the  latter  separates  out  on  cooling  in  long- 
dark  green,  almost  black,  needles  ;  sp.  gr.  at  0°  =  9'4223. 

All  these  different  varieties  of  the  oxide  are  formed  of  small 
thin,  transparent  crystals,  the  colour  varying  with  the  thickness  of 
the  plates,  which  are  rhombic,  the  ratio  of  the  diagonals  being  about 
1  :  3.  All  the  crystals  become  red  when  heated,  and  sulphur- 
yellow  on  cooling ;  their  sp.  gr.  increases  the  more  they  are  heated. 

When  lead  hydrate  is  boiled  with  a  saturated  solution  of  potash, 
it  is  converted  into  deep  rose-coloured  plates,  which  are  also  formed 
under  certain  other  circumstances.  These  crystals  are  either  thin 
square   tables  or  combinations  of   the  cube  with  the  octahedron; 
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sp.  gr.  at  0°  =  9'37o7.  They  become  yellow  on  cooling  after  being 
heated. 

It  is  evident  that  anhydrous  lead  oxide,  Pb  0,  exists  in  two 
distinct  crystalline  forms,  i.e.,  in  distinct  isomeric  modifications 
similar  to  those  which  Berthelot  has  observed  in  the  case  of  haloid 
silver  salts  and  some  other  compounds. 

Reactions  of  Mercuric  Chloride.  H.  Debray.  (Comptes  Bendus, 
xciv.  1222-1224.  From  Journ.  Ghent.  Soc.)  Mercuric  chloride,  as 
is  Well  known,  is  reduced  to  murcurous  chloride  by  sulphurous  acid, 
especially  on  heating.  If,  however,  sodium  chloride  is  present  in 
quantity  about  twenty-five  times  as  great  as  the  mercuric  chloride, 
no  reduction  takes  place  even  on  boiling  the  liquid.  This  cannot 
be  explained  by  the  assumption  that  the  double  sodio-inercuric 
chloride  is  unattached  by  sulphurous  acid ;  for  Berthelot  has  shown 
that  the  formation  of  the  double  chloride  is  accompanied  by  a 
development  of  heat  less  than  1  cal.,  whereas  the  reduction  of 
murcuric  chloride  by  sulphurous  acid  develops  +  14-7  cals.  If  the 
mixture  of  sulphurous  acid  and  chlorides  is  heated  in  a  sealed  tube 
at  120°,  a  crystalline  precipitate  of  murcurous  chloride  is  slowly 
formed.  That  no  reduction  takes  place  when  the  liquid  is  boiled 
under  ordinaiy  pressure  is  proved  by  the  fact  that  the  addition  of 
potash,  after  expulsion  of  the  sulphurous  anhydride,  produces  a 
yellow  precipitate  of  mercuric  oxide,  without  any  trace  of  mercurous 
oxide. 

When  potash  or  soda  is  added  in  excess  to  a  solution  of  mercuric 
chloride,  mixed  with  a  large  quantity  of  sodium  chloride,  no  oxy- 
chlorides  are  formed,  and  there  is  no  immediate  precipitate,  but 
after  a  short  time  mercuric  oxide  is  deposited  in  a  crystalline  form. 
The  crystals  are  transparent  and  are  denser  than  the  ordinary 
precipitated  oxide.  If  precipitated  in  the  cold  they  are  yellow,  but 
if  precipitated  from  a  boiling  solution  they  have  a  red  colour,  similar 
to  that  of  the  oxide  prepared  by  igniting  the  nitrate.  The  red 
precipitated  oxide  is  not  attacked  by  dry  chlorine ;  the  yellow 
crystalline  variety  is  attacked,  but  very  much  more  slowly  than 
the  amorphous  yellow  variety. 

Mercurous  Chromates.  P.  and  M.  M.  Richter.  (Ber.  der 
deutscJi.  cliem.  Ges.,  xv.  1489-1492,  and  Journ.  Chem.  Soc,  1882, 
1029.)  Normal  mercurous  chromate,  Hgo  Cr  04,  is  reconverted  by 
the  action  of  alkalies  into  a  black  substance  the  composition  of 
which,  according  to  the  authors'  analyses,  is  represented  by  the 
formula  3  Hg2  O,  Cr  03.  The  product  of  the  reaction  of  mercurous 
nitrate    and     potassium    monochromate      is     always    the    normal 
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mercurous  chromate,  and  not  the  compound  4  Hg.3  0,  3  Cr  03,  as 
stated  by  Gmelin  ;  the  formation  of  a  compound  of  this,  or  of  any 
composition  differing  from  the  normal,  is  considered  by  the  authors 
as  due  to  impurities,  probably  to  nitrite  in  the  mercurous  nitrate. 

The  action  of  ammonia  on  the  chro mates  takes  place  in  two 
directions,  according  to  the  solubility  or  insolubility  of  the  hydrox- 
ides of  their  basyls. 

(1)  In  the  former  case  the  ammonia  enters  the  molecule  to  form 
a  crystalline  metallammoniochromate,  e.g.,  Cu,  Ni,  Co,  Ag,  Zn,  Cd. 

(2)  In  the  case  of  metals  whose  hydroxides  are  insoluble  in 
ammonia,  e.g.,  Pb,  Fe,  Hg,  Au,  Pt,  Bi,  V,  Ce,  Di,  La,  the  ammonia 
simply  decomposes  the  chromates,  with  formation  of  ammonium 
chromate. 

The  decomposition  of  mercurous  chromate  by  potassium  cyanide 
(solution)  is  represented  by  the  equation — 

Hg2Cr04+2KCN  =  Hg(CN)2  +  Hg  +  K2Cr04. 

When  the  mercurous  salt  is  in  excess,  however,  mercurous  cyanide 
appears  to  be  formed  as  a  dark  green  amorphous  precipitate,  but 
is  very  unstable.  From  the  solution  containing  excess  of  potassium 
cyanide,  the  double  salt,  3  Hg  (C  N)2,  2  K3  Cr  04,  crystallizes  in 
plates  after  a  time.  The  mercury  which  is  formed  according  to  the 
above  equation  is  a  black  precipitate,  which  may  be  employed 
for  "  silvering  "  glass ;  if  it  is  spread  over  a  glass  plate  and  the 
water  allowed  to  evaporate,  a  coherent  film  of  metal  is  obtained. 

Neutral  Aluminium  Sulphate.  P.  M.  Dalacharlonny. 
(Comptes  Iieadus,  xcvi.  844.)  The  author  has  shown  that  pure 
aluminium  sulphate,  Al3  (S  04)3,  contains  16  molecules  of  water  of 
crystallization,  and  not  18,  as  stated  in  the  text-books.  It  crystal- 
lizes in  flat  ortho-rhombic  prisms,  which  are  not  hygroscopic,  but 
liable  to  efflorescence.  The  native  sulphate  found  by  Boussingault 
on  the  Rio  Saldana  has  the  same  composition.  Impure  aluminium 
sulphate,  contaminated  with  ferric  sulphate,  is,  however,  hygro- 
scopic, and  contains  at  least  18  molecules  of  water,  and  generally 
even  more. 

Notes  on  Hydrated  Ferric  Oxide  and  its  Behaviour  with  Sul- 
phuretted Hydrogen.  L.  T.  Wright.  (Pharm.  Jouru.,  from  a 
paper  read  before  the  Chemical  Society,  Feb.  1st,  1883.)  The  author 
endeavoured  to  prepare  hydrated  ferric  oxide  by  precipitating  the 
chloride  with  ammonia,  but  could  not  succeed  in  preparing  it  free 
from  basic  chloride.  In  order  to  avoid  the  inconvenience  of  hand- 
ling a  bulky  gelatinous  precipitate,  the  following  method  was  tried: 
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ferric  chloride  solution  was  added  slowly  to  an  excess  of  ammonia, 
and  the  whole  evaporated  to  dryness  at  100°.  The  reddish  brown 
mass,  on  treatment  with  water,  fell  into  an  impalpable  powder, 
which  for  the  most  part  passed  through  many  filter  papers.  The 
filtrates  were  turbid  and  of  a  bright  red  colour.  In  this  condition 
the  precipitate  is  probably  similar  to  the  so-called  "  colloidal  ferric 
hydrate."  The  ferric  hydrate  in  this  condition  is  not  blackened  by 
sulphuretted  hydrogen.  Recently  precipitated  ferric  hydrate  is 
blackened  at  once  by  sulphuretted  hydrogen,  and  the  sulphide  thus 
formed  is  completely  soluble  iu  excess  of  potassium  cyanide, — 

FeS  +  GKCN  =  K3  S  +  K4Fe  (C  N)0. 

Two  equations  are  given  in  text-books  to  express  the  reaction  of 
sulphuretted  hydrogen  upon  hydrated  ferric  oxide, — 

(1)  Fe,  03  H.,  0  +  3  H,  S  =  Fe2  S3  +  4  H,  0. 

(2)  Fe2  03  Hg  0  +  3  Hg  S  =  2  Fe  S  +  S  +  4  H,  0. 

The  author  has  studied  the  reaction,  estimating  the  sulphur  and 
the  water  formed. 

Use  of  Chromium  Phosphate  in  Analysis  and  in  the  Arts.  A. 
Carnot.  (Comptes  llendus,  xciv.  1313-1315.  From  Journ.  Chem. 
Soc.)  If  a  boiling,  feebly  acid  solution  of  a  chromium  salt  is  mixed 
with  sodium  acetate  and  an  excess  of  alkaline  phosphate,  the  whole 
of  the  chromium  is  precipitated  in  the  form  of  a  green  hydrated 
phosphate.  This  method  is  applicable  to  both  the  green  and  violet 
chlorides  and  sulphates,  and  to  the  acetates,  but  not  to  the  oxalates. 
It  answers  equally  well  with  alkaline  chromates,  if  sodium  thio- 
sulphate  is  added  with  the  alkaline  phosphate,  and  the  liquid  boiled 
for  about  an  hour.  In  this  case  the  precipitate  is  mixed  with  a 
little  sulphur  derived  from  the  thiosulphate.  The  precipitated 
phosphate  has  a  green  colour,  and  when  dried  at  100°  has  the 
composition  Cr  P  04,  3  H2  O.  It  may  be  washed  with  boiling 
water,  in  which  it  is  almost  insoluble ;  or  better,  first  with  a  warm 
solution  of  ammonium  acetate,  to  remove  alkaline  salts,  and  then 
with  a  solution  of  ammonium  nitrate,  to  remove  the  organic  acid. 
On  ignition  the  phosphate  becomes  grey,  and  has  the  composition 
Cr  P  04.  To  separate  chromium  from  aluminium,  the  former  is 
first  converted  into  alkaline  chromate,  and  the  aluminium  precipi- 
tated as  phosphate.  The  filtrate  is  then  mixed  with  sodium  thio- 
sulphate and  boiled,  more  alkaline  phosphate  being  added  if 
necessary.  The  chromium  is  thus  precipitated  as  phosphate.  This 
method   is    rapid   and   gives  accurate   results.     It  is  applicable  in 
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presence  of  chlorides  and  sulphates,  and  in  this  respect  has  the 
advantage  over  other  methods. 

The  precipitated  phosphate  retains  its  somewhat  beautiful  green 
colour  when  dried,  and  may  therefore  be  used  as  a  paint  instead  of 
other  greens,  which  may  contain  poisonous  metals.  It  may  also  be 
employed  in  dyeing,  since  it  can  readily  be  precipitated  on  the 
fibres  of  the  cloth. 

Action  of  Potassium  Bichromate  on  Potassium  Iodide.  M. 
Richter.  (Zeitschr.  fur  Analyt.  Chem.,  1882,  368.)  Some  time 
ago  it  was  stated  by  B.  Donath,  that  while  free  chromic  acid  readily 
liberates  iodine  from  potassium  iodide,  bichromates  are  without 
action  on  this  salt,  and  that  consequently  potassium  iodide  might 
be  employed  for  the  detection  of  uncombined  chromic  acid  in  the 
simultaneous  presence  of  chromates  and  bichromates  (Abstract, 
Year-Booh  of  Pharmacy,  1879,  189).  The  author's  experience  is  in 
direct  contradiction  to  this  statement.  His  results  show  that  the 
iodide  is  completely  though  slowly  decomposed  by  pure  potassium 
bichromate,  the  reaction  taking  place  in  two  stages,  exj)ressed  by 
the  following  equations  : — 

3K3Cr„07  +  KI  =  3K2Cr04  +  3Cr03  +  KI03 
3K2Cr307  +  KI03  +  5KI  =  6K30rO4  +  3I2 

The  reaction  takes  place  instantaneously  instead  of  slowly,  if 
some  potassium  iodate  be  used  along  with  iodide. 

As  mono-chromates  produce  no  effect  upon  iodides,  this  reaction 
may  be  used  for  the  detection  of  bichromates  in  these  salts. 

Alkaline  Reaction  of  Potassium  Chromate.  M.  Richter. 
(Zeitschr.  fur  Analyt.  Chem.,  1882,  204  and  372.)  The  alkaline 
reaction  of  yellow  potassium  chromate  may  be  due  to  three  causes : 
it  may  be  ascribed  to  impurities  derived  from  the  methods  of 
preparation,  to  the  chemical  nature  of  the  salt,  or  to  the  oxidizing 
power  of  chromic  acid.  Potassium  chromate  six  times  recrystallized 
from  water,  and  precipitated  by  alcohol,  did  not  lose  its  alkaline 
reaction.  Its  solution  gave  with  turmeric  a  strong  brown,  with 
red  litmus  paper  a  bluish  green  coloration,  but  was  without  action 
on  phcnolphthalein.  The  author  concludes  that  the  chromic  acid 
oxidizes  the  colouring  matters  of  litmus  and  turmeric,  free  alkali 
being  formed,  while  no  action  takes  place  on  phenolphthalein. 

In  reference  to  a  statement  made  by  P.  Mohr,  that  potassium 
chromate,  when  heated  with  ammonium  chloride,  liberates  ammonia, 
and  should  therefore  be  considered  as  a  basic  salt,  the  dichromate 
being  the  really  neutral  salt,  the  author  believes  that   the  slight 
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evolution  of  ammonia  which  actually  takes  place  is  simply  due  to 
the  dissociation  of  the  ammonium  chromate  which  is  formed, 
crystals  of  this  salt  giving  off  ammonia  even  at  ordinary  tempera- 
tures. 

Chromates.  M.  Prudhomme  and  F.  Binder.  (Bull,  de  la 
Sac.  chim.  [2],  xxxvii.  194-196.)  When  a  solution  of  potassium 
hichromate  is  mixed  with  a  solution  of  a  barium  salt,  neutral 
barium  chromate  is  precipitated  and  chromic  acid  liberated.  This 
reaction,  together  with  the  fact  that  many  bichromates  can  be 
prepared  by  the  direct  action  of  chromic  anhydride  on  an  equal 
molecular  weight  of  the  corresponding  normal  chromate,  confirms 
the  view  that  potassium  bichromate  is  a  molecular  combination  of 
the  mouo-chromate,  with  an  easily  displaceable  molecule  of  clrrornic 
anhydride.  The  author  mentions  several  other  reactions,  all 
tending  to  furnish  additional  evidence  in  support  of  this  view. 

Neutral  Phosphates  of  the  Alkalies.  E.  Filhol  and  Senderens. 
(Bled.  Centr.,  1882,  641.)  If  phosphoric  acid  be  carefully  neutra- 
lized with  sodium  hydrate,  the  mixture  is  found  to  affect  both  blue 
and  red  litmus  paper,  and  to  yield  upon  evapoi'ation  crystals  con- 
sisting of  equal  molecular  "weights  of  mono-  and  di-sodium  phos- 
phate. Neutral  potassium  or  ammonium  phosphates  have  not  been 
obtained  in  crystals,  while  potassio-sodium  and  sodio-ammonium 
phosphates  crystallize  readily. 

Neutral  Arseniates.  E.  Filhol  and  Senderens.  (Comptes 
Reikis,  Aug.  14th,  1882.)  The  authors  have  obtained  crystals  of 
sesqui-sodium  arseniate,  and  also  of  double  arseniates  of  sodium 
and  ammonium,  and  of  sodium  and  potassium,  corresponding  in 
their  composition  to  the  phosphates  mentioned  in  the  preceding 
abstract.  Here  also  they  failed  to  obtain  the  corresponding  salt  of 
potassium  as  well  as  that  of  ammonium. 

Action  of  Ozone  on  Metallic  Salts  and  Oxides.  M.  Mailfert. 
(Comptes  Rendus,  xciv.  360-363,  and  Journ.  Chem.  Soc,  1882,  1161.) 

Mercurous  Salts. — The  nitrate  is  entirely  decomposed  by  ozone, 
with  formation  of  mercuric  nitrate  and  a  yellow  precipitate  of 
trimercuric  nitrate.  The  sulphate  behaves  in  a  similar  manner, 
mercuric  sulphate  and  basic  sulphate  being  formed.  Mercurous 
chloride  is  acted  on  somewhat  more  slowly,  with  formation  of 
mercuric  chloride  and  a  brick-red  precipitate,  apparently  an  oxy- 
chloride.  The  bromide  is  acted  on  in  a  similar  way.  With  the 
iodide  the  action  is  extremely  slow,  mere  traces  of  red  precipitate 
being  produced  even  after  the  ozonised  gas  had  been  passed  for 
fifteen  hours. 
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Silver  Salts. — With  the  nitrate,  a  bluish  black  flocculent  precipi- 
tate of  peroxide  is  produced,  which,  however,  is  decomposed  and 
redissolved  on  agitating  the  solution.  The  sulphate  likewise  yields 
peroxide,  but  the  chloride  and  cyanide  are  only  very  slowly  acted 
on. 

Palladium  Salts. — The  nitrate,  chloiide,  and  protoxide  yield  the 
dioxide  by  the  action  of  ozone.  The  protoxide,  in  presence  of 
potassium  hydroxide,  gives  potassium  palladate. 

Col  alt  and  Nickel  Salts. — The  sulphates,  nitrates,  and  chlorides, 
are  but  slowly  attacked.  The  protoxides,  on  the  other  hand,  are 
easily  converted  into  the  peroxides. 

Lead  Salts. — All  the  basic  salts  yield  lead  peroxide,  as  do  many 
of  the  neutral  salts  ;  the  chloride,  nitrate,  oxalate,  and  phosphate, 
however,  are  but  very  slowly  acted  on.  Lead  oxide  is  also 
changed  into  peroxide  by  ozone ;  in  presence  of  potassium  hydrox- 
ide it  gives  potassium  plumbate. 

Manganese  Salts. — All  the  manganese  salts,  in  moderately  con- 
centrated solution,  give  a  brown  or  black  precipitate,  consisting 
of  the  hydrated  dioxide  if  the  ozone  is  in  excess,  and  of  a  lower 
oxide  if  it  is  not.  In  the  former  case  a  violet  solution,  contain- 
ing permanganic  acid,  is  frequently  produced.  If  excess  of  ozone 
acts  on  a  very  dilute  solution  of  a  manganous  salt  (in  30,000  to 
00,000  of  water),  a  brown  dichroic  solution  is  obtained,  which 
slowly  decomposes  after  a  time,  depositing  a  rusty  brown  pre- 
cipitate, and  leaving  permanganic  acid  in  solution. 

Chromium  Salts. — The  sulphate,  chloride,  and  oxide  all  yield 
chi'omic  acid.     If  ether  is  present,  perchromic  acid  is  formed. 

Bismuth  oxide  gives  bismuthic  acid,  and  in  presence  of  potassium 
hydroxide  potassium  bismuthate. 

Iron  sesquinoxide  is  not  acted  on  by  ozone,  but  in  presence  of 
potassium  hydrate  it  yields  potassium  ferrate. 

The  Action  of  Chlorine  on  certain  Metals.  R.  Cowper.  (Pltarm. 
Jowrn.,  from  a  paper  read  before  the  Chem.  Soc,  Feb.  1st,  1883.) 
As  previously  noticed  by  Wanklyn,  dry  chlorine  is  quite  unable  to 
act  upon  metallic  sodium.  The  author  finds  that  chlorine  which 
lias  been  perfectly  dried  by  long  contact  with  fused  calcium  chloride 
is  without  action  on  Dutch  metal  foil  ;  on  introducing  a  minute 
quantity  of  water  the  ordinary  reaction  ensues  immediately. 
Similarly,  zinc  foil  and  magnesium  are  not  attacked.  Silver  and 
bismuth  are  tarnished  very  slowly.  Tinfoil,  arsenic,  and  antimony 
are  attacked  immediately.  The  author  remarks  that  these  three 
metals  all  form  chloriles  w'.n'ch  arc  liquid  at  ordinary  temperatures. 
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Chlorine,  whether  dry  or  moist,  attacks  mercury.  If  dried  chlorine 
be  passed  over  a  piece  of  potassium,  the  latter  catches  fire  ;  this  is 
probably  caused  by  the  envelope  of  hydrate.  Potassium  was  sealed 
up  in  a  tube  containing  dry  air ;  the  tube  was  then  heated  until  all 
the  oxygen  was  absorbed  and  a  bright  surface  of  potassium  ob- 
tained ;  the  tube  was  then  filled  with  chlorine.  The  surface  of  the 
metal  became  slowly  covered  with  a  deep  purple  film,  and  the 
potassium  finally  ignited  when  heated  considerably  above  its  melting 
point. 

Constitution  of  "Liquor  Sodse  Chloratae."  W.  R.  Dunstan 
and  F.  Ransom.  (Pharm.  Journ.  3rd  series,  xiii.  667,  668.)  This 
preparation  is  generally  supposed  to  contain  sodium  hypochlorite, 
chloride,  and  bicarbonate ;  but  some  observations  made  by  William- 
son, as  well  as  the  results  of  the  authors'  experiments,  tend  to  prove 
that  it  contains  free  hypochlorous  acid,  and  not  sodium  hypochlorite. 
This  acid  can  be  extracted  from  the  liquid  by  means  of  ether,  and 
readily  recognised  in  the  ethereal  solution.  The  residual  liquid, 
after  extraction  with  ether,  contains  sodium  chloride  and  bicar- 
bonate. Some  commercial  samples  of  the  liquor  were  found  to 
contain  sodium  hypochlorite  and  chloride,  together  with  traces  of 
lime,  but  no  free  hypochlorous  acid,  which  composition  indicated 
that  they  had  been  made  by  decomposing  chlorinated  lime  with 
sodium  carbonate,  instead  of  by  the  official  process. 

Action  of  Chlorine  on  Solutions  of  Sodium  Carbonate.  W.  R.  D  u  n- 
stan  and  F.  Ransom.  {Pharm.  Journ.,  3rd  series,  xiii.  668,  669.) 
The  authors  observations  respecting  the  composition  of  the  officinal 
liquor  soclce  chlorates  (preceding  abstract)  induced  them  to  study 
more  closely  the  action  of  chlorine  upon  solutions  of  sodium  carbo- 
nate. Before  an  excess  of  chlorine  has  been  used,  and  while  the 
liquid  is  still  alkaline,  it  contains  no  free  hypochlorous  acid,  but 
sodium  hypochlorite  in  quantities  varying  with  the  amount  of 
chlorine  used.  The  gas  evolved  consists  of  chlorine  and  carbonic 
anhydride.  In  the  next  stage  of  the  process  carbonic  acid  gas  is 
given  off,  and  the  liquid  contains  both  sodium  hypochlorite  and  free 
hypochlorous  acid.  The  further  introduction  of  chlorine  yields  a 
solution  of  sodium  chloride  and  free  hypochlorous  acid  and  sodium 
bicarbonate,  containing,  however,  no  sodium  hypochlorite.  Beyond 
this  point,  carbonic  acid  is  given  off  with  effervesence,  and  if  the 
treatment  with  chlorine  is  continued  until  this  effervescence  ceases, 
the  solution  contains  hypochlorous  acid,  sodium  chloride,  and  some 
sodium  chlorate.  The  successive  changes  are  explained  by  the 
following  equations : — 


30  YEAR-BOOK    OF    PHARMACY. 

Clo  +  Na.,  C  03  =  Na  CI  0  +  Na  CI  +  C  0.,. 
C  0,  +  H2 0  +Na2  C03  =  2NaHC  03.  ~ 
Na  CI  0  +  Cl2  +  H„  0  =•  Na  CI  +  2  H  CI  0. 
Clo  +  Na  H  C  03  =  Na  CI  +  H  CI  0  +  C  0.. 

The  final  formation  of  chlorate  occurs  in  accordance  with  the 
following  : — 

Na  CI  +  G  H  CI  0  =  Na  CI  0,  +  3  Cl3  +  3  H3  0. 

If  the  process  be  conducted  at  the  boiling  point  the  products  are 
sodium  chloride  and  chlorate, — 

3  Na3  C  03  +  3  Clo  =  5  Na  CI  +  Na  CI  03  +  3  C  02. 

Formation  of  Hypochlorites  and  Chlorates  from  Chlorides  by  the 
Action  of  the  Electric  Current.     A.  Li  doff  and  W.  Tichomiroff. 

(Journ.  Buss.  Chem.  80c,  1882,  212.  From  Journ.  Chem.  Soc.) 
The  decomposition  of  solutions  of  halogen  salts  of  alkali-metals 
under  the  influence  of  the  voltaic  current,  has  been  studied  since 
1851  by  Watt,  who  proposed  to  prepare  chlorine  and  hydrogen  by 
the  electrolysis  of  a  solution  of  potassium  chloride,  acidulated  by 
sulphuric  acid.  In  order  to  accelerate  the  reaction,  different  salts 
were  added  by  Dixon  in  1862.  In  1872  Fitzgerald  and  Molloy  used 
for  the  same  purpose  carbon  electrodes,  which  were  previously 
dipped  into  paraffin.  In  1879  Gluekoff  and  Waschtschuk  applied 
the  chlorine  evolved  in  this  process  for  the  formation  of  a  gas 
battery,  which  would  strengthen  the  action  of  the  main  current. 
The  last  experiments  in  this  direction  were  made  by  Kozloffsky  and 
Lazareff,  in  1880  and  1881.  In  all  the  above  experiments  the 
alkaline  residue  was  worked  up  for  soda  crystals  or  sodium  hydrate, 
the  chlorine  for  bleaching  powder  or  alkaline  hypochlorite. 

The  authors  investigated  the  action  of  the  silent  discharge,  or  of 
the  voltaic  current  between  carbon  electrodes,  generated  by  a 
Gramme  engine,  upon  solutions  of  the  chlorides  of  sodium,  potas- 
sium, and  calcium.  As  the  chlorine  evolved  in  this  process  is 
extremely  active,  it  was  improbable  that  it  would  escape  in  large 
quantities  from  the  liquid.  The  ordinary  voltaic  current  was  re- 
placed by  the  silent  discharge  as  soon  as  the  liquid  began  to  get 
warmer.  The  evolution  of  chlorine,  which  was  somewhat  energetic 
in  the  beginning  of  the  experiment,  ceased  almost  entirely  after  a 
short  time.  On  using  sodium  or  potassium  chloride,  the  liquid 
contained,  besides  chlorine,  salts  of  hypochlorous  acid,  as  was 
proved  by  many  reactions,  and  of  chloric  acid,  which  was  detected 
after  the   complete   destruction   of   the   hypochlorite  by  boiling  or 
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addition  of  ammonia,  which  according  to  Kolb  destroys  hypo- 
chlorites on  application  of  a  moderate  heat.  Some  of  the  potassium 
chlorate  thus  formed  could  even  be  separated  in  crystals. 

The  formation  of  bleaching  liquor  from  a  solution  of  calcium 
chloride  went  on  much  more  slowly  than  in  the  case  of  chlorides  of 
alkali-metals,  partly  owing  to  the  greater  resistance  in  the  interior 
of  the  liquid.  The  best  yield  is  obtained  from  a  neutral  solution  at 
a  temperature  of  60° ;  from  an  acid  solution  much  free  chlorine 
was  evolved. 

In  order  to  study  the  further  effect  of  the  current  on  hypo- 
chlorites, which  are  formed  in  the  above  reaction,  two  litres  of  a 
solution  of  bleaching  powder,  containing  8-25  grams  of  available 
chlorine  in  100  c.c,  were  electrolysed.  After  two  hours  this 
amount  diminished  to  8'07  grams,  and  after  two  hours  more  to 
7' 75  grams,  so  that  the  total  percentage  loss  of  the  amount  of  active 
chlorine  was  6-06.  The  destructive  action  of  the  current  on  hypo- 
chlorites is  therefore  but  very  small.  Though  a  rapid  evolution  of 
gas  had  taken  place  during  the  above  experiments  (about  6  litres 
were  collected),  the  quantity  of  chlorine  contained  in  them,  or  in 
the  wash- water,  was  very  small,  not  exceeding  a  few  milligrams. 

The  authors  explain  the  formation  of  hypochlorites  in  the  above 
cases  by  the  action  of  nascent  chlorine  on  the  alkalies,  which  are 
formed  from  the  metals  separated  at  first,  by  their  immediate 
contact  with  water.  They  further  assume  that  the  chlorates  are 
formed  from  the  hypochlorites  by  the  action  of  heat,  thus  : — 

3  M  CI  0  =  M  CI  03  +  2  M  CI. 

The  best  results  were  obtained  with  a  cold  saturated  solution  of 
sodium  chloride,  then  comes  potassium  chloride,  whilst  calcium 
chloride  gives  the  smallest  yield.  The  carbon  electrodes  were  very 
soon  disintegrated. 

The  authors  hope  that  they  may  succeed  in  utilising  the  chlorine 
which  becomes  valueless,  in  the  form  of  calcium  chloride,  in 
Solvay's  soda  process,  by  converting  it  into  its  oxygen  compounds. 
For  this  purpose  they  are  at  present  engaged  in  more  completely 
investigating  the  nature  of  the  decomposition. 

Alkaline  Hyposulphites.  M.  Berthelot.  (Comptes  Bendus, 
xcvi.  146.)  The  author  has  determined  the  decomposition  pro- 
ducts of  alkaline  hyposulphites  by  titrating  the  heated  salt  with 
iodine.  As  the  decomposition  occurs  in  accordance  with  the 
equation  : — 

4K3S303  =  3K2S04  +  K2S5, 
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it  follows  that  the  completely  decomposed  salt  requires  exactly  half 
as  much  iodine  as  the  anhydrous  undecomposed  hyposulphite. 
The  decomposition  of  the  potassium  salt  begins  at  430°  C,  and  that 
of  the  sodium  salt  at  400° ;  in  both  cases  it  is  thoroughly  completed 
at  470°  in  a  short  time. 

Manganese  Sulphite.  A.  Gorgeu.  (Comptes  Bendus,  xcvi.341.) 
This  salt  crystallizes  at  an  ordinary  temperature  with  3  molecules 
of  water,  but  from  hot  solutions  with  1  molecule  only.  It  is  pink, 
becomes  anhydrous  at  150°  C,  and  is  soluble  in  10,000  parts  of 
cold  and  in  5,000  parts  of  boiling  water,  but  readily  soluble  in 
water  saturated  with  sulphurous  acid.  It  is  rapidly  oxidized  on 
exposure  to  air.  When  heated  in  the  absence  of  air  it  splits  up 
into  sulphate,  sulphide,  oxide,  and  sulphurous  anhydride.  It 
readily  combines  with  alkaline  sulphites. 

Potassium  Sesquicarbonate.  C.  Rammelsberg.  (Ber.  der 
deutsch.  chem.  Ges.,  xvi.  273.)  By  the  evapoi-ation  and  crystalliza- 
tion of  large  quantities  of  solutions  of  potassium  bicarbonate, 
Bauer  has  obtained  a  salt  which  neither  deliquesces  nor  effloresces. 
The  author's  analysis,  as  well  as  those  of  Bauer,  show  this  salt  to 
be  a  sesquicarbonate  of  the  formula  2  K3  C  03,  H2  C  03  +  3  H2  O. 

New  Compounds  of  Ammonia  with  Nitric  and  Acetic  Acids, 
L.  T roost.  (Comptes  Bendus,  xciv.  789-792,  and  Journ.  Chem.  Soc, 
1882,  1102.) 

Combinations  of  Nitric  Acid  with  Ammonia. — Divers  observed 
that  ammonium  nitrate  was  capable  of  absorbing  a  large  amount  of 
dry  gaseous  ammonia,  forming  a  compound  varying  in  composition 
with  the  temperature  and  pressure  at  which  the  experiment  was 
made.  By  observing,  however,  the  tension  of  the  gas  emitted  by 
this  compound,  as  in  the  case  of  the  compound  of  the  halogen 
hydrides  with  ammonia,  the  author  has  established  the  existence  of 
a  compound,  2(N  H4  N  03) +3N  H3.  It  is  solid  at  a  low  tempera- 
ture, and  melts  to  a  mobile  liquid  at  -22°,  the  tension  of  dissociation 
at  -30°  is  90  mm.  Indications  of  the  existence  of  a  compound, 
N  H4  N  03  +  3  N  H3,  were  also  obtained. 

Combinations  of  Acetic  Acid  with  Ammonia. — Two  compounds  of 
ammonia  with  acetic  acid  have  been  obtained  of  the  formula 
N  H.tO  Ac  +  3N  H3  and  N  H4  OAc"  +  G  N  H3  ;  both  crystallize  in 
thin  rhomboidal  plates,  but  the  first  melts  at  -  18°,  and  the  second 
at  -32°.  This  tension  of  dissociation,  taken  above  their  fusion 
points,  is  constant  for  the  same  temperature,  and  increases  rapidly 
as  the  temperature  rises. 
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Ammonium  Bisulphide  and  Ammonium  Cyanide.  M.  Isambert. 
(G'omptes  Rendus,  xciv.  958-960.)  In  a  mixture  of  sulphuretted 
hydrogen,  and  ammonia  gases,  each  gas  exercises  the  same  pressure, 
whether  it  be  free  or  combined,  and  therefore  the  pressure  of  one 
of  the  gases  is  inversely  as  the  pressure  of  the  other.  In  a  mixture 
of  hydrocyanic  acid  and  ammonia,  the  tensions  of  the  hydrocyanic 
acid  and  of  the  ammonium  cyanide  regularly  increase  with  the 
temperature ;  the  tensions  of  the  cyanide,  in  presence  of  an  excess 
of  hydrocyanic  acid,  are  the  same  as  those  of  hydrocyanic  acid  ;  and 
in  presence  of  an  excess  of  ammonia  gas,  the  tensions  of  hydrocyanic 
acid  follow  the  same  law  as  that  enunciated  for  ammonium  sulphide. 
But  the  seeming  confirmation  of  Engel  and  Moitessier's  law  is 
merely  the  consequence  of  a  species  of  compensation ;  and  in  all 
cases  just  conclusions  as  to  what  occurs  in  a  mixture  of  vapours 
of  different  kinds  can  only  be  drawn  from  the  results  of  analysis. 

Solubility  of  Mixtures  of  Salts  of  the  Alkalies  and  Alkaline 
Earths.  H.  Precht  and  B.  Wittgen.  (Ber.  der  deutsch.  chem. 
Ges.,  xiii.  1666-1672,  and  Joum.  Chem.  Soc,  1882,  1264.)  The 
following  results  were  obtained  by  treating  a  mixture  of  210  grams 
K2  S  04  and  322  grams  Na  CI  with  an  insufficient  quantity  of  water 
for  complete  solution : — 


100  parts  of  the  Saturated 

Solution  contain  100  parts  of  Water  dissolve 


t°. 

10°    .... 

NaCl. 
231 

K2S04. 
5-6 
6-1 
6-5 
7-4 
80 
8-0 

KC1. 
2-2 

20      .... 

233 

2-1 

30      .... 

23-5 

2-0 

50     .... 

23-9 

1*9 

SO      .... 

23-5 

33 

100     .... 

22-7 

5-fi 

NaCl.  KaS04.         KC1. 

33-43  8-10  3-18 

34-01  8-90  3-06 


34-56 

9-56 

2-95 

35-77 

11-07 

2-84 

36-04 

12-26 

5-06 

35-63 

12-56 

8-79 

Solubility  and  Degree  of  Decomposition  of  Magnesium  Potassium 

Sulphate. 

100  parts  of  Saturated  Ratio  between  the  100  parts  of  Water 

Solution  contain  molecules  of  K2S04  dissolve 

. *■ v  and  MgS04   in  the             ,. — ■ >• v 

t°.                       K2S04.      MgS04  solution.  K2S04.      MgS04. 

10°   9-4  9-8  1  :  1-52  11-63        12-13 

20     10-9        10-8  1  :  1-43  13-92        13-79 

30     12-4         11-8  1  :  1-38  16-36         15-56 

50     14-7        14-8  1  :  1-46  20-85        20-99 

70     15-6        16-8  1  :  1-52  23-07        24-85 

D 
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Solubility  of  a  Mixture  of  Potassium  Magnesium  Stilphate,  and 
Sodium  Chloride. 

100  parts  of  the  Saturated  Solution  contain 

/  — ~ v 

t°.  NaCl.  K2S04.    MgSCv  MgGla. 

10°    20-85  7-25        5-07  — 

25      20-67  8-50        6-05  — 

35      19-40  9-60        7-01         0-18 

55      18-65  12-89        8-64        0--15 

65      19-64  12-32        6-90        0-71 

80      15-50  14-30        4-70  4-20 

100      14-42  13-49        5-62        5-35 

New  Method  of  Preparing-  Hyponitrites.  W.  Zorn.  (Ber.  der 
deutsch.  cliem.  Ges.,  xv.  1258.)  Ferrous  sulphate  is  precipitated 
with  milk  of  lime ;  the  thick  paste  of  ferrous  hydrate  and  cal- 
cium sulphate  is  then  added  to  a  solution  of  sodium  nitrite,  and  the 
whole  mixture  is  left  in  a  cool  place ;  the  solution  is  filtered,  and 
the  filtrate,  after  neutralization  with  acetic  acid,  is  precipitated  by 
silver  nitrate,  which  throws  down  pure  silver  hyponitrite.  From 
1  kilo,  of  ferrous  sulphate  and  100  grams  of  nitrite  about  10  grams 
of  the  silver  salt  were  obtained. 

Purification  of  Carbon  Bisulphide.  E.  Obach.  (Journ.  pr. 
Chem.  [2],  xxvi.  281-307.)  Effectual  purification  is  obtained  by 
first  filtering  the  bisulphide  through  a  dry  paper  filter  to  separate 
water  and  dirt,  distilling  from  quick  lime,  treatment  of  the  distillate 
with  about  5  grams  per  litre  of  dry  powdered  potassium  permangan- 
ate, then  with  metallic  mercury  until  all  free  sulphur  has  combined, 
and  lastly  with  mercuric  sulphate.  The  bisulphide  is  then  redis- 
tilled from  calcium  chloride,  and  must  be  kept  in  the  dark. 

Action  of  Bromine  on  Carbon  Bisulphide.  C.  Hell  and 
F.  Urech.  (Ber.  der  deutsch.  chem.  Ges.,  xv.  987-994.)  The 
authors  have  further  studied  the  formation  of  the  crystalline  com- 
pound, C2  S3  BrG,  previously  obtained  by  them  by  the  action  of 
bromine  on  carbon  bisulphide.  They  find  that  the  action  is  not 
instantaneous,  but  requires  several  days  ;  that  a  temperature  of  100° 
not  only  impedes  the  velocity  of  the  reaction,  but  also  diminishes 
the  quantity  of  the  product ;  and  that  a  mixture  in  the  proportion 
C  S2  :  2  Br2  reaches  its  reaction  limit  in  the  shortest  time.  Various 
tables,  showing  the  products  under  different  conditions,  are  given 
in  the  memoir. 

Hypopbosphoric  Acid.  I.  Cornc.  (Journ.  Pharm.  Chan.  [5],  vi. 
L23,  124,  and  Journ.  Chem.  Soc,  1882,  1264.)  Hypopbosphoric 
acid,  P2  O.j,  2  H2  O,  is  prepared  as  follows  :  —A  glass  flask  of  about 
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3  litres  capacity  is  closed  with  a  cork,  in  which  is  inserted  a  tube 
bent  at  right  angles,  and  is  about  half  filled  with  a  solution  of 
copper  nitrate.  To  this  is  added  30-40  grams  of  phosphorus,  and 
the  flask  is  placed  up  to  the  neck  in  a  water-bath,  the  temperature 
of  which  is  gradually  raised  to  100°.  A  mixture  of  copper  and 
copper  phosphide  is  soon  precipitated,  which,  when  the  temperature 
has  reached  75°,  rises  to  the  surface  of  the  liquid  and  absorbs 
oxygen  from  the  air,  and  a  rapid  and  regular  decomposition  of  the 
copper  nitrate  sets  in.  Twelve  grams  of  phosphorus  are  added  from 
time  to  time  (without  removing  the  flask  from  the  water-bath) 
until  the  colour  of  the  solution  has  disappeared.  The  hypophos- 
phoric  acid  is  freed  from  the  phosphoric  acid  and  ammonia  which 
is  formed  by  saturating  one  half  the  acid  present  with  sodium 
carbonate.  After  a  time  sodium  hypophosphate  separates,  and  is 
purified  by  recrystallization.  By  converting  this  into  the  lead  salt 
and  decomposing  it  with  sulphuretted  hydrogen,  the  free  acid  may 
be  obtained. 

Preparation  of  Pure  Hydrochloric  Acid.  Dr.  Giudice.  (Chemi- 
Icer  Zeitung,  1882,  vi.  No.  49.)  The  sulphuric  acid  to  be  employed 
is  mixed  before  use  with  a  little  potassium  permanganate,  and  the 
hydrochloric  acid  gas,  before  being  passed  into  water,  is  conducted 
through  a  bulb-tube  containing  mercury.  The  permanganate 
prevents  the  formation  of  any  sulphurous  acid,  while  the  mercury 
absorbs  free  chlorine  and  decomposes  any  chloride  of  arsenic  con- 
tained in  the  gas. 

Purification  of  Hydrochloric  Acid.  R.  Bensemann.  (Bep&rt. 
Anal.  Ohem.,  iii.  34,  1883.)  The  commercial  acid  is  freed  from 
arsenic  and  from  sulphurous  acid  by  diluting  it  to  1T2  sp.  gr.  and 
distilling  with  the  addition  of  a  little  potassium  chlorate. 

Non-existence  of  Pentathionic  Acid.  W.  Spring.  (Annalen, 
ccxiii.  329-363,  and  Journ.  Chem.  Soc,  1882,  1262.)  By  the  action 
of  So  Cl2  on  potassium  sulphite,  tetrathionate  and  trithionate  are 
obtained  ;  and  by  its  action  on  potassium  thiosulphate,  tetrathionate 
is  formed,  some  sulphur  separating.  The  formation  of  trithionate 
in  the  first  case  is  due  to  a  reaction  between  potassium  sulphite  and 
tetrathionate,  yielding  trithionate  and  thiosulphate. 

The  author  made  numerous  experiments  which  fully  confirm  his 
previous  statement  that  Wackenroder's  solution,  when  prepared 
with  excess  of  sulphurous  anhydride,  has  the  power  of  decolorizing 
indigo ;  hydrogen  disulphide  acting  on  a  solution  of  sulphurous 
acid,  yields  tetrathionic  acid,  sulphur,  and  a  liquid  which  decolorizes 
indigo  ;    liquids  which  decolorize  indigo  are  also  obtained  by  the 
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action  of  sulphurous  acid  on  sodium  thiosulphate  and  of  dilute 
sulphuric  acid  on  potassium  thiosxilphate.  Potassium  hyposulphite, 
K2  S  02,  is  rapidly  destroyed  by  hydrogen  sulphide  ;  as  Takamatsu 
and  Smith  added  hydrogen  sulphide  until  the  smell  of  sulphurous 
anhydride  was  no  longer  perceptible,  this  reaction  probably 
accounts  for  their  failure  to  obtain  the  indigo  decoloration.  Hypo- 
sulphites do  not  combine  directly  with  sulphur. 

The  main  portion  of  the  paper  is  devoted  to  a  criticism  of  the 
the  results  of  Stingl  and  Morawski,  Kessler,  and  of  Takamatsu  and 
Smith.  The  author  contends  that  the  substance  called  pentathionic 
acid  is  a  solution  of  sulphur  in  tetrathionic  acid,  basing  his  argu- 
ments on  the  following  grounds  : — That  tetrathionic  acid  readily 
dissolves  sulphur ;  that  sulphur  is  precipitated  by  the  action  of 
hydroxides  and  carbonates ;  that  the  excess  of  sulphur  can  be 
removed  by  agitation  with  metals  or  lead  peroxide ;  and  finally,  that 
all  the  analyses  as  yet  published  (fifty  in  number)  for  pentathionic 
acid,  free,  or  as  salts,  show  an  indefinite  composition,  the  ratio  of 
hydrogen  to  sulphur  varying  from  2  :  3"505  to  2  :  5"23,  the  mean  ot 
•the  whole  being  2  :  4*506,  and  only  two  analyses  out  of  the  fifty 
giving  the  ratio  2  :  5. 

The  author  has  repeated  the  experiments  of  Lewes,  but  has  only 
obtained  salts  containing  an  amount  of  sulphur  intermediate 
between  that  inquired  for  tetrathionate  and  pentathionate ;  the 
salts  had  an  acid  reaction,  and  were  either  acid  salts  or  contained 
free  acid. 

Composition  of  Hydrated  Carbonic  Acid.  S.  "Wroblewski. 
(Comjytes  Eendus,  xciv.  954-958.)  At  a  temperature  of  0°  C.  and 
under  a  pressure  of  about  1G  atmospheres,  carbonic  anhydride  is 
found  to  combine  with  water  to  form  a  hydrate  of  the  composition 
C02  +  8H20. 

Law  of  Solubility  of  Carbonic  Anhydride  in  Water  at  High 
Pressures.  S.  Wroblewski.  (Comptes  Eendus,  xciv.  1355-1357, 
and  Jmirn.  Chem.  Soc,  1882,  1021.) 

1.  The  temperature  remaining  constant,  the  co-efficient  of  satura- 
tion, i.e.,  the  volume  of  gas  (taken  at  0°  and  700  mm.  pressure), 
dissolved  in  1  c.c.  water,  increases  less  rapidly  than  the  pressure, 
although  tending  to  a  definite  limit. 

2.  The  pressure  remaining  constant,  the  co-efficient  of  solubility 
increases  as  the  temperature  decreases. 

These  laws,  which  are  supported  by  a  table  detailing  the  author's 
results,  are  not  in  accordance  with  the  results  of  Khanikoff  and 
Louguinine,  who  found  that  under  a  pressure  of  four  atmospheres 
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the  solubility  increased  at  a  slightly  greater  rate  than  the  pressure  ; 
but  this  incorrect  conclusion  is  due  to  a  double  error  in  the  method 
of  calculation  employed.  When  this  error  is  corrected,  the  results 
fully  confirm  the  above  laws.  A  certain  relation  exists  between  the 
laws  of  solubility  and  the  formation  of  the  hydrate  C  02  +  8  H2  0 
(discovered  by  the  author),  which  make  it  probable  that  the  con- 
ditions for  the  formation  of  the  hydrate  C  02  +  H2  0  can  never  be 
realized. 

It  is  evident  that  a  hydrate  can  only  be  formed  under  pressure 
when  the  water  contains  in  solution  a  sufficient  quantity  of  the  gas 
to  form  that  hydrate.  In  the  case  of  COo  +  8H2  0,  the  co-efficient 
of  solubility  S  =  155;  at  30  atmospheres,  S  =  33'74,  and  on  in- 
creasing the  pressure  the  gas  liquefies,  and  the  two  liquids  evaporate  ; 
but  on  lowering  the  temperature  of  the  gas  in  contact  with  the 
water  (probably  until  it  reaches  the  temperature  at  which  its 
solubility  corresponds  with  the  composition  of  the  hydrate),  the 
hydrate  is  formed,  either  on  the  sides  of  the  tube,  where  the  layer 
of  water  is  very  thin,  or  at  the  free  surface  of  the  liquid,  i.e.,  where 
the  decrease  in  temperature  has  taken  place.  It  was  impossible  to 
convert  a  large  volume  of  water  into  the  hydrate,  since  it  froze 
before  the  whole  of  it  was  saturated.  It  was  therefore  necessary 
to  take  a  small  drop  of  water  and  expose  it  over  a  large  surface. 
For  the  formation  of  C02  +  H20,  S  =  1236,  the  pressure  corres- 
ponding with  this  solubility  (admitting  the  possibility  of  obtaining 
such  a  pressure)  could  only  be  obtained  at  a  temperature  so  low  that 
the  probability  is  greatly  in  favour  of  the  water  freezing  before  it  is 
reached. 

A  New  Volumetric  Process  for  the  Estimation  of  Sulphuric  Acid. 
A.  Guyard.  (Moniteur  Scientijiqtie,  August,  1882.)  25  c.c.  of 
titrated  normal  solution  of  lead  nitrate  are  placed  in  a  beaker  and 
coloured  bright  yellow  by  means  of  a  few  drops  of  solution  of 
potassium  iodide.  The  sulphuric  acid  solution  is  then  added  from  a 
burette  until  the  yellow  colour  of  the  mixture  is  discharged,  and  the 
strength  calculated  from  the  volume  thus  required. 

The  process  is  applicable  for  the  determination  of  either  free 
or  combined  sulphuric  acid,  but  other  acids  or  salts  ibrming 
precipitates  with  lead  nitrate  must  be  known  to  be  absent. 

Determination  of  Boracic  Acid.  E.  F.  Smith.  (Amer.  Journ. 
o/Pharm.,  January,  1883.)  When  a  solution  of  manganese  sulphate 
is  added  to  one  of  borax,  and  to  this  mixture  an  equal  volume  of 
alcohol,  there  separates  rapidly  a  white  flocculent  precipitate  of 
manganese  borate,  MnB407,  insoluble  in  alcoholic  liquids.      The 
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excess  of  manganese  sulphate  remains  in  solution,  and  can  readily 
be  determined  in  the  filtrate  from  the  borate  after  the  evaporation 
of  the  alcohol.  To  ascertain  whether  the  above  might  be  available 
quantitatively,  the  following  solutions  of  definite  strength  were 
prepared,  and  the  experiments  recorded : — 

1.  A  solution  of  manganese  sulphate,  made  by  dissolving  3  grams 
of  anhydrous  Mn  S  04  in  250  c.c.  H3  0.  10  c.c.  of  this  solution 
correspond  to  '0600  gram  Mn  S  04. 

2.  Potassium  permanganate  solution  of  such  strength  that  18-5 
•c.c.  were  equivalent  to  10  c.c.  of  solution  No.  1. 

3.  Borax  solution  :  10  grams  well-crystallized  borax  dissolved  in 
1  litre  of  H3  O. 

The  manner  of  conducting  each  experiment  was  as  follows  :  To 
10  c.c.  of  the  borax  solution  were  added  10  c.c.  Mn  S  0±  solution, 
and  an  equal  volume  of  strong  alcohol.  The  whole  was  well  mixed, 
allowed  to  stand,  carefully  covered  for  half  an  hour,  when  the 
manganese  borate  was  filtered  rapidly  (best  with  a  suction  pump), 
and  washed  well  with  alcohol.  The  filtrate  and  washings  were 
placed  in  a  platinum  or  porcelain  dish,  and  evaporated  to  dryness 
on  a  water-bath.  The  residual  manganese  was  then  determined 
according  to  Volhard's  method,  by  dissolving  it  in  water,  adding 
zinc  sulphate,  then  heating  almost  to  the  boiling  point,  and  carefully 
running  in  potassium  permanganate  until  the  liquid  assumed  a 
pink  colour.  The  quantity  of  manganese  sulphate  thus  found  and 
deducted  from  the  whole  amount  of  the  salt  added,  gave  a  difference 
representing  the  manganese  sulphate  which  had  combined  with  the 
borax. 

The  results  quoted  by  the  author  are  very  satisfactory,  and  prove 
that  the  method  can  be  successfully  applied  in  the  analysis  of 
soluble  borates. 

In  estimating  the  boracic  acid  in  insoluble  borates,  as  tourmaline, 
the  following  course  was  pursued.  The  finely  pulverized  substance 
was  fused  with  a  weighed  quantity  of  pure  sodium  carbonate,  the 
fused  mass  exhausted  with  water,  and  to  the  filtrate  containing  all 
the  sodium  borate,  together  with  some  sodium  silicate  and  alu- 
minate,  was  added  an  amount  of  pure  ammonium  sulphate  mole- 
cularly  equivalent  to  the  sodium  carbonate.  The  solution  was 
then  digested  until  all  the  ammonia  was  expelled,  and  the  volume 
of  the  liquid  largely  reduced.  Any  silicic  acid  or  aluminium 
hydrate  which  had  separated  was  now  filtered  off,  and  the  pre- 
cipitate thoroughly  washed  with  hot  water.  The  solution,  again 
reduced  in  volume,  and  containing  only  the  borate  and  sulphate  of 
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sodium  and  excess  of  ammonium  sulphate,  was  mixed  with  a 
definite  amount  of  a  manganese  sulphate  solution  (strength  pre- 
viously determined),  alcohol  added,  and  after  standing  one  half 
hour  the  borate  was  removed  by  filtration,  the  filtrate  evaporated 
to  dryness,  and  the  residue  carefully  ignited  to  expel  the  ammonium 
salt.  The  manganese  sulphate  left  was  dissolved  in  water,  and  the 
same  procedure  followed  as  in  the  preceding  experiments  described. 

Volumetric  Estimation  of  Sulphocyanides.  (Moniteur  Scien- 
tifique,  March,  1883.)  For  the  volumetric  analyses  of  these  salts 
an  average  sample  of  3  to  5  grams  is  dissolved  in  water,  diluted  to 
500  c.c,  and  filtered  if  needful.  The  solution  is  poured  into  a 
burette  with  a  ground-glass  tap.  10  c.c.  of  a  decinormal  solution 
of  silver  nitrate  are  measured  off  into  a  porcelain  capsule,  along 
with  1  to  2  c.c.  of  a  solution  of  iron  nitrate,  and  the  sulphocyanide 
is  allowed  to  flow  into  this  mixture  until  a  permanent  red  colour 
is  obtained.  This  colour  does  not  obtain  as  long  as  any  silver 
remains  in  solution.  Each  c.c.  of  the  silver  solution  represents 
0*00580  gram  sulphocyanogen,  or,  0'00590  hydro-sulphocyanic 
acid.  To  prepare  the  ferric  nitrate  above  mentioned,  2  to  5 
grams  of  pianoforte  wire  are  dissolved  in  nitric  acid,  evaporated 
in  the  water-bath  to  expel  excess  of  acid,  and  made  up  to  100  c.c. 
with  distilled  water. 

The  United  States  Pharmacopoeia  Process  for  Estimating  the 
Strength  of  Hydrocyanic  Acid.  It.  A.  Cripps.  (Pharm.  Journ., 
3rd  series,  xiii.  917.)  The  author  points  out  a  serious  error  in 
some  of  the  statements  of  the  U.  S.  Pharmacopoeia.  Chromate  of 
potassium,  instead  of  indicating  the  volume  of  silver  nitrate  solution 
required  for  the  complete  formation  of  double  cyanide  of  silver  and 
magnesium,  really  indicates  twice  that  volume  of  the  test  solution ; 
a  quantity  sufficient,  not  merely  for  the  complete  formation  of  the 
soluble  double  salt  named,  but  also  for  the  subsequent  precipitation 
of  the  whole  of  the  cyanogen  in  the  form  of  silver  cyanide.  100 
c.c.  of  the  decinormal  silver  solution  should  therefore  be  required 
instead  of  the  50  stated  in  the  process ;  or,  in  other  words,  1  c.c  of 
the  solution  is  equivalent  to  "0027  instead  of  -0054  gram  of  an- 
hydrous H  Cy. 

Process  for  the  Recognition  of  Hydrocyanic,  Hydrochloric, 
Hydrobromic,  Hydriodic,  Chloric,  Bromic,  Iodic,  Hydro-ferrocyanic, 
and  Hydro-ferricyanic  Acids.  A.  Longi.  (Chemical  News,  xlvii. 
209.)  The  substance  under  examination  is  dissolved  in  water,  and 
the  solution  acidulated  with  acetic  acid.  If  insoluble  in  water,  it  is 
heated  to  a  boil  with  sodium  carbonate,  and  the  filtrate  is  acidified 
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■with  acetic  acid.  After  any  sulphuretted  hydrogen  present  is  ex- 
pelled, silver  nitrate  is  added  in  slight  excess,  and  a  little  nitric  acid. 
The  precipitate  may  contain  silver  cyanide,  chloride,  bromide,  iodide, 
bromate,  iodate,  ferrocyanide,  and  ferricyanide.  In  the  solution 
may  be  present  silver  chlorate,  bromate  (in  part),  and  mercuric 
cyanide.  The  liquid  (a)  is  separated  from  the  precipitate  (h),  and 
examined  separately. 

(a)  In  the  liquid  hydrogen  is  liberated  by  means  of  zinc  and 
a  little  sulphuric  acid.  Silver  chlorate  and  bromate  are  reduced  to 
the  corresponding  chloride  and  bromide,  and  both  these,  along  with 
mercuric  cyanide,  to  metallic  silver  and  mercury,  hydrocyanic, 
hydrochloric,  and  hydrobromic  acids  being  formed.  When  the 
reaction  is  at  an  end,  the  mixture  is  filtered,  and  the  filtrate  is 
divided  into  three  parts. 

The  first  part  is  tested  for  cyanogen  with  a  ferric-ferrous  salt. 

To  the  second  part  is  added  silver  nitrate,  which  separates  hydro- 
cyanic, hydrochloric,  and  hydrobromic  acids.  The  precipitate  is 
washed  and  digested  in  ammonia  of  sp.  gr.  0"998.  If  the  liquid 
filtered  from  the  precipitate  gives  with  nitric  acid  a  white  precipi- 
tate, insoluble  in  concentrated  boiling  nitric  acid,  chloric  acid  was 
present. 

The  third  portion  is  tested  for  bromine  with  carbon  bisulphide. 
The  presence  of  bromine  shows  that  the  original  substance  contained 
bromic  acid. 

(b)  The  precipitate  is  carefully  washed,  and  then  digested  in 
ammonia  of  sp.  gr.  0'998.  The  cyanide,  chloride,  bromate,  iodate, 
and  ferricyanide  are  dissolved,  but  not  the  bromide,  iodide,  and 
ferrocyanide. 

The  residue  is  washed  and  treated  with  a  solution  of  sulphuretted 
hydrogen,  to  which  a  little  hydrochloric  acid  has  been  added.  It 
is  heated  to  expel  excess  of  sulphuretted  hydrogen,  and  filtered. 

The  filtrate  is  tested  for  hydro-ferrocyanic  acid,  with  a  ferric- 
ferrous  salt.  Any  ferrocyanide  formed  is  filtered  off,  and  the  filtrate 
is  tested  for  bromine  and  iodine  with  carbon  bisulphide. 

The  ammoniacal  solution,  which  may  contain  cyanide,  chloride, 
bromate,  iodate,  and  ferric}Tanide,  is  treated  with  sulphurous  anhy- 
dride. Cyanide  and  chloride  are  separated  out;  bromate,  iodate, 
and  ferricyanide  are  reduced  to  bromide,  iodide,  and  ferrocyanide, 
and  thrown  down  as  such.  The  precipitate  is  washed  by  decanta- 
tion,  and  digested  in  ammonia.  The  cyanide  and  chloride  are  re- 
dissolved,  but  not  the  bromide,  iodide,  and  ferrocyanide.  The 
mixture  is  filtered.     The  solid  matter  is  tested  for  bromine,  iodine, 
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and  hydro- ferrocyanic  acid,  as  above  directed.  Their  presence 
shows  that  the  original  substance  contained  bromic  and  iodic  acids 
and  hydro-ferricyanic  acid. 

To  the  liquid  is  added  nitric  acid,  by  which  cyanide  and  chloride 
are  re-precipitated.  The  precipitate  is  divided  into  two  parts. 
The  one  is  treated  with  a  little  dilute  hydrochloric  acid,  and  filtered. 
The  filtrate  is  tested  for  hydrocyanic  acid  with  a  ferric-ferrous  salt. 
The  other  portion  is  heated  to  a  boil  with  concentrated  nitric  acid. 
Cyanide  is  thus  converted  into  nitrate,  whilst  chloride  remains 
unchanged. 

Method  for  Determining  Hydrochloric,  Hydrobromic,  and  Hydri- 
odic  Acids  in  Solutions  containing  Sulphuretted  Hydrogen.  H. 
Topsoe.  (Ibid.,  216.)  If  a  solution  of  sulphuretted  hydrogen  is 
gradually  mixed  with  a  moderately  strong  solution  of  potassium 
permanganate,  previously  acidified  with  a  sufficiency  of  nitric  acid, 
the  liquid  remains  at  first  quite  clear ;  a  relatively  small  quantity 
of  sulphur  then  separates  out  in  the  free  state,  and  not  until  all  the 
sulphuretted  hydrogen  is  oxidized  does  the  crimson  colour  of  the 
permanganate  appear.  It  vanishes  again  quickly,  whilst  brown 
manganese  peroxide  is  deposited.  The  sulphuretted  hydrogen,  by 
the  gradual  addition  of  the  oxidizing  agent,  is  converted  into 
sulphuric  acid,  a  comparatively  small  quantity  of  sulphur,  and  into 
traces  of  one  of  the  lower  oxides  of  sulphur,  probably  the  hypo- 
sulphurous. 

If,  on  the  other  hand,  the  solution  of  permanganate  is  added 
quickly,  with  stirring,  and  in  such  quantity  that  the  liquid  after  the 
settlement  of  the  hydrated  peroxide  retains  a  crimson  colour,  the 
sulphuretted  hydrogen  is  completely  oxidized  to  sulphuric  acid. 
The  result  is  unchanged  if  the  solution  of  sulphuretted  hydrogen 
contains  hydrochloric  acid  or  a  metallic  chloride,  and  what  has 
already  been  said  is  in  this  case  still  applicable.  If  hydrobromic 
acid  or  a  metallic  bromide  exists  in  the  solution  when  the  perman- 
ganate solution  is  continuously  added,  and  the  sulphuretted  hydro- 
gen entirely  removed,  the  bromine  is  set  at  liberty.  This  completes 
the  oxidation  to  sulphuric  acid,  even  when  not  such  a  large  excess 
of  permanganate  is  present  as  is  required  if  sulphuretted  hydrogen 
is  present  alone  or  accompanied  by  a  chloride.  If  hydriodic  acid 
or  a  metallic  iodide  is  present,  the  sulphuretted  hydrogen  is  at  once 
decomposed  by  the  addition  of  the  permanganate  solution,  which  in 
this  case  must  be  used  in  a  dilute  state.  Free  sulphur  is  deposited, 
and  the  reaction  is  complete  when  the  liquid  assumes  a  slight 
yellowish  brown  colour  from  the  iodine  liberated. 
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After  the  sulphuretted  hydrogen  has  been  thus  transformed  or 
decomposed  by  the  oxidation  process,  the  liberated  bromine  or 
iodine  may  be  converted  into  hydrogen  compounds  by  means  of 
aqueous  sulphurous  acid.  In  the  same  manner,  or  by  means  of 
oxalic  acid,  the  manganese  peroxide  may  be  reduced  to  manganous 
compounds.  A  possible  excess  of  sulphurous  or  oxalic  acid  is 
lastly  removed  by  the  cautious  addition  of  a  dilute  solution  of 
permanganate.  The  liquid  contains  then  nothing  which  can  inter- 
fere with  the  precipitation  by  silver  nitrate. 

The  method  thus  indicated  is  applied  as  follows  in  the  several 
cases  : — Chlorine  is  determined  in  a  liquid  in  which  the  existing 
sulphuretted  hydrogen  is,  if  possible,  completely  oxidized  by  the 
instantaneous  addition  of  a  large  excess  of  permanganate,  and  thus 
converted  into  sulphuric  acid.  For  every  100  c.c.  of  a  solution  of 
sulphuretted  hydrogen,  saturated  at  common  temperatures,  at  least 
3-25  grams  potassium  permanganate  must  be  added,  along  with  at 
least  4  grams  of  nitric  acid.  But  the  chemist  usually  has  to  do 
with  a  liquid  from  which  a  metallic  sulphide  has  been  precipitated 
by  sulphuretted  hydrogen,  the  precipitate  has  been  filtered  off,  and 
washed.  The  liquid  must  therefore  have  lost  a  large  proportion 
of  the  sulphuretted  hydrogen  with  which  it  had  been  saturated. 
Hence  the  real  consumption  of  permanganate  is  far  smaller.  The 
author  finds  by  direct  experiment  that  unless  sulphuretted  hydrogen 
water  has  been  used  for  washing  the  precipitated  sulphide,  the 
oxidation  can  be  completely  effected  by  the  application  of  1*5  gram 
of  permanganate  per  100  c.c.  of  the  original  sulphuretted  solution. 
But  if  the  washing  has  been  effected  with  sulphuretted  hydrogen 
water,  the  permanganate  solution  is  added  rapidly,  with  constant 
stirring,  until  the  liquid  becomes  so  deeply  crimson  as  to  be  opaque. 

After  a  sufficiency  of  permanganate  has  been  added  (preferably 
dissolved  in  20  to  25  parts  by  weight  of  water,  with  3  to  4  parts  of 
strong  nitric  acid),  the  liquid  is  allowed  to  stand  for  a  few  minutes, 
and  a  solution  of  oxalic  acid  is  gradually  added,  stirring  constautly. 
After  the  greater  part  of  the  sediment  has  been  dissolved,  the  acid 
is  added  only  drop  by  drop,  until  the  liquid  is  completely  clear.  To 
remove  an  excess  of  oxalic  acid  (which  is  not  easily  avoided  on 
account  of  the  slowness  with  which  it  acts  at  common  temperatures 
upon  the  manganese  peroxide),  the  liquid  is  heated  to  35°,  and  a 
dilute  solution  of  permanganate  is  added,  until  the  liquid  takes 
a  faint  pink  tint.  A  single  drop  of  oxalic  acid  solution  removes 
this  slight  excess  of  permanganate. 

An  aqueous  solution   of    sulphurous  acid  may  also  be  used  as 
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reducing  agent  instead  of  oxalic  acid,  taking  the  same  precautions 
to  avoid  and  remove  excess.  In  this  case  the  proportion  of  sulphuric 
acid  in  the  liquid  will  naturally  be  greater  than  when  oxalic  acid 
has  been  used. 

If  the  sulphur  has  been  thus  completely  oxidized  to  sulphuric 
acid,  the  precipitation  with  silver  nitrate  can  be  at  once  undertaken 
after  the  treatment  with  oxalic  acid  or  with  sulphnrons  acid.  If  a 
small  proportion  of  sulphur  has  been  deposited,  it  must  be  removed 
by  filtration. 

For  the  determination  of  bromine  the  liquid  in  question  is  quickly 
mixed  with  a  strong  solution  of  permanganate  (1  part  in  20-25 
parts  of  water,  with  3-4  parts  strong  nitric  acid),  stirring  con- 
tinually, until  the  liquid  smells  of  bromine.  The  oxidation  is 
then  complete,  and  the  liquid,  after  treatment  with  sulphurous  acid, 
can  be  directly  precipitated  with  silver  nitrate.  The  sulphurous 
acid  is  cautiously  added  till  the  sediment  of  manganese  peroxide  is 
redissolved,  removing  excess  in  the  manner  already  laid  down  under 
chlorine. 

For  the  determination  of  iodine  a  dilute  solution  of  permanganate 
(1  part  to  50  of  water,  and  l'5-2  of  nitric  acid)  is  added  until 
the  liquid  takes  a  faint  brownish  yellow  colour  from  the  liberation 
of  iodine.  No  manganese  peroxide  is  precipitated.  The  sulphur 
is  entirely  deposited  in  the  free  state,  and  is  removed  by  filtration 
after  the  liquid  has  been  decolorized  by  means  of  a  few  drops  of 
aqueous  sulphuric  acid.  The  iodine  is  then  precipitated  with  silver 
nitrate  in  the  ordinary  manner. 

Method  for  Determining  Hydrochloric,  Hydrocyanic,  Hydro- 
ferrocyanic,  and  Sulphocyanic  Acids  when  simultaneously  present. 
W.  Borchers.  (Ibid.,  218.)  If  hydrochloric,  hydrocyanic,  and 
hydro-sulphocyanic  acids  are  present,  10-20  grams  of  the  saline 
mixture  are  present,  and  the  solution  is  diluted  to  a  litre.  In  one 
portion  of  this  liquid  the  total  quantity  of  the  three  acids  is  ascer- 
tained by  titration  with  silver  solution.  To  another  portion  is 
added  the  exact  quantity  of  the  silver  solution  thus  ascertained, 
and  the  precipitate  is  quickly  filtered  off.  "Washing  is  only  required 
if  the  filtrate  contains  sulphates.  The  precipitate  is  not  dried,  but 
the  funnel  with  its  contents  is  placed  on  a  glass  flask,  and  the  pre- 
cipitate washed  down  with  nitric  acid  of  l-37-T40  sp.  gr.  The 
contents  of  the  flask  are  heated  to  a  boil,  and  kept  at  this  tempera- 
ture till  no  more  red  fumes  escape,  adding  more  nitric  acid  if 
needed. 

The  undissolved  portion  of  the  precipitate  contains  all  the  chlorine 
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in  the  form  of  silver  chloride,  which  is  separated  by  filtration.  The 
filtrate  contains  silver  sulphate  equivalent  to  the  sulphocyanide,  and 
silver  nitrate  representing  the  cyanide.  The  sulphuric  acid  and  the 
dissolved  silver  are  therefore  determined.  The  author  finds  it  advis- 
able to  precipitate  the  sulphuric  acid  with  barium  nitrate,  and  to 
titrate  the  silver  in  the  diluted  filtrate  partially  neutralized  with 
alkali. 

The  chlorine  is  found  from  the  weight  of  the  silver  chloride,  the 
sulpho-cyanogen  from  the  sulphuric  acid,  and  the  cyanogen  from 
the  diffei'ence.  The  quantity  of  silver  required  to  combine  with 
the  sulpho-cyanogen  and  cyanogen  is  found  also  by  two  other  ways 
— by  subtracting  the  quantity  of  silver  calculated  from  the  weighed 
precipitate  of  silver  chloride  from  that  necessary  for  precipitating 
all  the  acids,  and,  on  the  other  hand,  by  direct  titration  of  the 
silver  dissolved  by  nitric  acid. 

If  hydro-ferrocyanic  acid  is  present  along  with  the  three  others, 
the  totality  of  the  four  acids  is  determined  in  one  portion  by  titra- 
tion with  silver  solution.  If  this  is  done  by  Volhard's  method, 
the  ferric  solution  used  as  indicator  must  not  be  added  till  after 
complete  pi'ecipitation  with  silver  solution,  as  otherwise  a  deposit 
of  Prussian  blue  would  take  place.  In  a  second  portion  the  ferro- 
cyanide  is  precipitated  with  an  acid  ferric  salt  free  from  chloride, 
the  precipitate  is  filtered  off,  and  the  three  other  acids  are  determined 
as  above. 

Direct  Estimation  of  Chlorine  in  Presence  of  Bromine  and  Iodine. 
G.  Vortmann.  (Monatsh.  Chem.,  iii.  510-530.  From  Journ. 
Chem.  Soc.)  Two  years  ago  the  author  published  a  short  notice 
on  the  detection  of  chlorine  in  presence  of  bromine  and  iodine,  de- 
pending on  the  reactions  of  chlorides,  bromides,  and  iodides,  with 
the  peroxides  of  lead  and  manganese,  in  presence  of  acetic  acid  of 
various  degrees  of  dilution  ;  and  more  recently  he  has  given  a 
sketch  of  the  application  of  these  reactions  to  quantitative  analysis. 
In  the  present  paper,  the  reactions  concerned  in  these  processes  are 
more  fully  discussed,  and  the  methods  of  estimation  are  described 
in  detail,  and  illustrated  by  numerous  examples. 

Estimation  of  Chlorine  in  Presence  of  Bromine. — When  the 
quantity  of  bromine  present  is  but  small,  it  is  sufficient  to  heat  the 
mixture  of  chloride  and  bromide  with  lead  dioxide  and  acetic  acid  of 
2-3  per  cent,  two  or  three  times  on  the  water-bath.  With  larger 
quantities  of  bromine,  complete  separation  is  somewhat  difficult ; 
tho  method  of  effecting  it  will  bo  further  considered  in  connection 
with  the  separation  of  chlorine  from  bromine  and  iodine  together. 
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Estimation  of  Chlorine  in  Presence  of  Iodine. — This  is  effected  in 
the  same  manner  as  in  the  last  case,  lead  dioxide  being  used  when 
the  quantity  of  iodide  present  is  but  small,  manganese  dioxide 
being  preferable  when  it  is  large.  In  this  case,  also,  the  evaporation 
with  dilute  acetic  acid  must  be  repeated  several  times.  The  expul- 
sion of  the  iodine  may  be  accelerated  by  first  boiling  the  liquid  for 
a  few  minutes  in  a  small  flask  ;  this,  however,  can  be  done  only 
when  lead  dioxide  is  employed,  as  the  use  of  manganese  dioxide 
quickly  gives  rise  to  violent  percussive  ebullition.  In  the  latter 
case  the  liquid  must  be  heated  in  a  beaker  on  the  water-bath,  while 
a  stream  of  air  is  passed  through  it.  The  estimations  come  out 
sharp,  even  when  large  quantities  of  iodine  are  present.  In  using 
lead  dioxide  when  small  quantities  of  chlorine  are  to  be  estimated  in 
presence  of  much  iodine,  the  results  are  apt  to  come  out  too  high. 

Estimation  of  Bromine  in  Presence  of  Iodine. — This  estimation  is 
very  easily  performed  by  evaporating  down  the  mixture  of  bromide 
and  iodide  with  manganese  dioxide  and  dilute  acetic  acid  several 
times  on  the  water-bath,  the  evaporation  being  accelerated,  if 
desired,  by  passing  a  stream  of  air  through  the  liquid. 

Estimation  of  Chlorine  in  Presence  of  Bromine  and  Iodine  together. 
— This  may  be  effected  either  by  boiling  with  lead  dioxide  and 
dilute  acetic  acid,  -whereby  the  iodides  and  bromides  are  decomposed 
simultaneously ;  or  by  first  expelling  the  iodine  by  evaporating 
down  with  manganese  dioxide  and  acetic  acid,  and  then  the  bromine 
by  repeating  this  operation  after  addition  of  lead  dioxide.  In 
operating  by  the  first  method,  the  mutual  action  of  iodine  and 
bromine  gives  rise  to  the  formation  of  iodic  acid,  to  prevent  which, 
as  far  as  possible,  it  is  advisable  to  add  the  lead  oxide  to  the  boiling 
solution  by  small  portions  at  a  time.  The  liquid  having  been  boiled 
for  about  half  a  hour,  and  the  water  as  it  evaporates  renewed  from 
time  to  time,  the  dissolved  lead  is  precipitated  by  hydrogen  sul- 
phide, without  previous  filtration  ;  and  the  liquid,  after  being  once 
more  treated  with  hydrogen  sulphide,  is  warmed  for  some  time  on 
the  water-bath,  and  filtered.  The  filtrate  is  then  evaporated  to  com- 
plete dryness  on  the  water-bath,  the  residue  drenched  with  dilute 
acetic  acid,  and  the  liquid  evaporated  down  after  addition  of  a  small 
quantity  of  lead  dioxide.  The  evaporation  to  dryness  is  then  once 
more  repeated,  the  residue  finally  dissolved  in  water,  and  the  chlorine 
precipitated  from  the  filtrate  by  nitrate  of  silver.  In  working  by 
the  second  of  the  methods  above  mentioned,  the  mixture  of  the 
halogen  compounds  is  several  times  evaporated  down  on  the  water- 
bath  with  lead  dioxide  and  acetic  acid,  and  the  chlorine  in  the  resi- 
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due  is  estimated  in  the  usual  way.  This  method  is  preferable  to 
the  former,  in  so  far  as  it  affects  the  expulsion  of  all  the  iodine  and 
bromine  without  formation  of  oxy-acids,  and  may  also  afford  the 
means  of  estimating  these  two  halogens  at  the  same  time.  More- 
over, it  gives  more  exact  results  than  the  first  method  ;  but,  on  the 
other  hand,  it  has  the  disadvantage  that  in  decomposing  the  iodides 
by  manganese  dioxide,  manganese  passes  into  solution  and  is  pre- 
cipitated in  the  subsequent  treatment  with  lead  dioxide,  in  the  form 
of  manganese  dioxide,  or  rather  of  a  compound  of  this  oxide  with 
dioxide  of  lead,  Mn  03,  4  Pb  Oo :  this  precipitate  is  difficult  to  wash, 
and  it  is  only  after  prolonged  treatment  with  boiling  water  that 
filtrates  are  obtained  which  no  longer  become  opalescent  on  addition 
of  silver  nitrate. 

The  numerous  analyses  given  in  the  paper  show  that  the  method 
therein  described  is  applicable  in  all  cases  to  the  separation  of 
chlorine  from  bromine  and  from  iodine.  Moreover,  it  gives  satis- 
factory results  in  the  estimation  of  relatively  lai'ge  quantities  of 
chlorine  in  presence  of  small  quantities  of  bromine.  When,  on  the 
other  hand,  much  bromine  is  present,  the  results,  even  with  careful 
working,  come  out  too  high  by  several  units  per  cent. 

Finally,  the  author  observes  that  it  is  not  necessary  to  bring  the 
chlorine  into  combination  with  an  alkali-metal  by  decomposing  the 
lead  chloride  obtained  in  the  process  with  potassium  sulphate,  inas- 
much as  the  entire  process  is  performed  with  hot  dilute  solutions, 
and  the  solubility  of  the  lead  chloride  is  very  considerably  increased 
by  the  presence  of  the  dilute  acetic  acid  and  solution  of  lead  acetate  ; 
so  that  an  incomplete  solution  of  the  lead  salt  is  not  to  be  appre- 
hended. The  manganese  dioxide  and  lead  dioxide  added  in  excess 
are  very  easy  to  wash,  and  the  filtrates  after  a  short  time  give  not 
the  slightest  turbidity  with  silver  nitrate. 

The  bromine  or  iodine  given  off  in  these  processes  of  separating 
chlorides  from  bromides  and  iodides  may  be  collected  and  estimated. 
With  regard  to  the  estimation  of  iodine  in  presence  of  chlorine  or 
bromine,  the  author  has  already  obtained  satisfactory  results.  For 
bromine,  the  numbers  hitherto  obtained  are  less  satisfactory ;  but 
he  hopes  soon  to  arrive  at  more  exact  results,  which  may  form  the 
subject  of  a  further  communication. 

A  Modified  Process  for  the  Estimation  of  Chlorine  in  Bleaching- 
Powder.  J.  W.  C.  Harvey.  (Chemical  News,  xlvii.  51.)  The 
original  process  is  that  in  which  the  chlorine  in  bleaching-powder 
is  determined  from  the  number  of  c.c.  of  a  bleaching  solution  of 
known  strength  required  to  convert  a  solution  of  ferrous  chloride 
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containing  a  weighed  quantity  of  pure  iron  into  ferric  salt.  The 
modification  pi'oposed  does  away  with  the  weighing  of  the  iron  and 
the  making  of  ferrous  chloride  from  it.  The  basis  of  the  method 
consists  in  adding  a  measured  quantity  of  a  dilute  solution  of  stan- 
nous chloride  to  excess  of  a  solution  of  ferric  chloride,  the  amount 
of  ferrous  salt  thus  formed  being  detei'mined  by  standard  potassium 
dichromate ;  by  this  means,  therefore,  a  known  quantity  of  ferrous 
chloride  can  be  formed  immediately.  The  estimation  is  thus  worked  : 
the  same  quantity  of  stannous  chloride  as  in  the  test  experiment  is 
added  to  excess  of  ferric  chloride ;  and  the  diluted  solution  is 
titrated  with  the  bleaching-powder  solution  until  all  the  ferrous  iron 
is  converted  into  ferric  chloride.  The  amount  of  chlorine  is  calcu- 
lated from  the  ferrous  iron  found  by  the  dichromate,  etc.,  etc.  The 
required  solutions  are : — (1)  Stannous  chloride,  dissolve  60  grams 
in  hydrochloric  acid,  and  make  up  to  1  litre  :  5  c.c.  of  this  solution 
suffice  for  an  experiment.  The  amount  of  ferrous  chloride  to 
which  it  corresponds  should  be  determined  before  each  series  of 
estimations.  (2)  Ferric  chloride,  which  must  be  free  from  ferrous 
salt.     (3)   Standard  dichromate,  80  grams  in  2  litres. 

Volumetric  Estimation  of  Manganese  Dioxide.  J.  W.  C .  Harvey. 
(Client.  Neivs,  1883,  2.)  The  requisite  solutions  are  : — (1)  Standard 
potassium  dichromate,  30  grams  of  pure  salt  in  2  litres  ;  so  that 
1  c.c.  =  0-017  Fe  =  0-013205  Mn  0:2.  (2)  Stannous  chloride  solu- 
tion :  dissolve  180  grams  in  hot  hydrochloric  acid,  and  when  clear 
make  up  to  1  litre  with  water.  (3)  Ferric  chloride  solution  con- 
taining 60  grams  of  iron  per  litre.  To  woivk  the  process,  1  gram 
of  the  finely  powdered  manganese  dioxide  is  warmed  with  10  c.c.  of 
the  stannous  chloride  solution  and  15  c.c.  hydrochloric  acid,  until 
the  oxide  is  dissolved ;  excess  of  ferric  chloride  is  now  added,  and 
the  whole  heated  again  ;  finally  the  amount  of  ferrous  chloride 
formed  by  the  residual  stannous  chloride  is  determined  with 
potassium  dichromate.  This  being  done,  10  c.c.  of  stannous  chloride 
solution  are  heated  with  excess  of  ferric  chloride,  and  the  amount  of 
ferrous  salt  is  determined  with  the  dichromate.  From  the  difference 
between  this  and  the  former  determination,  the  manganese  can  be 
calculated.  An  analysis  occupies  fifteen  minutes.  The  stannous 
chloride  should  be  tested  against  the  dichromate  if  any  length  of 
time  elapses  between  the  determinations.  The  method  has  been 
tested  against  Fresenius  and  Will's  process,  and  has  always  yielded 
better  results. 

Note  on  Reinsch's  Test.      J.   Macallan.      (Analyst,  1883,46.) 
In  testing  for  arsenic  by  Reinsch's  method  there  is  a  serious  source 
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of  error  which  seems  to  have  been  overlooked,  viz.,  the  deposition  of 
free  sulphur,  together  with  cupric  sulphide,  on  the  copper,  and  its 
sublimation  when  heated.  In  examining  decomposing  organic  sub- 
stances, sulphur  is  frequently  deposited  owing  to  the  decomposition 
of  free  sulphuretted  hydrogen ;  so  much  so,  sometimes,  as  to  take 
fire  and  burn  with  a  blue  flame  when  a  lighted  taper  is  applied  to 
the  copper.  "When  heated  in  a  tube,  the  sulphur  forms  a  sublimate 
having  a  general  appearance  and  behaviour  similar  to  that  of 
arsenious  oxide,  being  white  in  small  quantity,  and  resubliming  un- 
altered. It  is  mentioned  in  some  works  that  sulphur  cautiously 
sublimed  condenses  in  rhombic  octahedrons  ;  but  the  author  has  not 
found  it  deposit  in  that  form.  Under  the  microscope  it  is  seen  to 
consist  of  globules.  When,  however,  these  are  so  small  as  to  render 
their  outlines  indistinct,  they  resemble  closely  the  crystals  of 
arsenious  oxide  in  transparency,  lustre,  and  aggregation.  When 
doubt  exists,  the  safest  course  might  be  to  procure  as  much  of  the 
sublimate  as  possible,  boil  down  a  second  time  with  dilute  acid  and 
copper,  and  examine  any  sublimate  obtained,  microscopically,  and 
with  the  usual  confirmatory  tests. 

Methods  of  Detecting  Lead,  Silver,  and  Mercury  in  cases  of 
Poisoning.  V.Lehmann.  (Zeitschr.  Physiol.  Chem.,  vi.  1-42; 
Journ.  Chem.  Soc,  1883,  687.)  After  fully  discussing  the  literature 
of  the  subject,  the  author  describes  a  series  of  quantitative  experi- 
ments, in  which  the  delicacy  of  various  processes  which  have  been 
employed  for  the  detection  of  those  metals  is  put  to  the  test. 

As  regards  lead,  the  sensitiveness  of  certain  reagents  were  in  the 
first  place  determined. 

Hydrogen  sulphide  proved  the  most  sensitive,  giving  a  precipitate 
with  lead  nitrate  in  10,000,000  of  water  in  neutral  or  alkaline  solu- 
tion, and  with  1  in  200,000  in  acid  solution. 

Sulphuric  acid,  with  the  addition  of  alcohol,  detected  1  in  50,000 
of  water,  as  also  did  potassium  chromate  ;  while  potassium  iodide 
sufficed  only  to  indicate  1  part  in  12,500  of  water.  Hydrogen 
sulphide  in  alkaline  solutions  is  therefore  the  most  delicate  reagent 
for  the  detection  of  lead. 

In  the  examination  of  the  organs  of  the  body  and  of  organic  fluids, 
such  as  urine,  it  is  necessary  first  to  destroy  all  organic  matters  by 
hydrochloric  acid  and  potassium  chlorate,  otherwise  the  separation 
of  lead  takes  place  incompletely,  or  even  not  at  all. 

In  the  separation  of  lead  in  this  way,  electrolysis  yielded  results 
as  favourable  as  those  obtained  with  hydrogen  sulphide.  The 
method  employed   was  to  place  the  solutions  freed  from  organic 
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matter  and  acidulated  -with  hydrochloric  acid  in  a  bell-jar,  closed 
below  by  means  of  parchment  paper,  and  placed  in  very  dilute  sul- 
phuric acid.  The  positive  electrode  from  a  battery  of  three  small 
copper- zinc  couples  dipped  into  the  solution  lying  on  the  parchment 
diaphragm,  on  the  other  side  of  which  lies  the  negative  electrode. 
Both  electrodes  were  of  platinum  foil.  After  twenty-four  hours  the 
lead  deposited  upon  the  positive  electrode  was  dissolved  by  boiling 
with  dilute  nitric  acid,  the  solution  evaporated  to  dryness,  and  the 
residue  redissolved  in  water,  with  addition  of  caustic  soda.  It  was 
then  tested  by  hydrogen  sulphide  in  the  usual  way.  Other  methods, 
which  it  is  needless  to  specify,  Mayencon  and  Bergeret's  and 
Reinsch's,  gave  incomplete  results. 

For  the  quantitative  determination  of  lead  under  these  circum- 
stances, Lehmann  adopts  the  colorimetric  method  of  G\  Bischoff 
(Zeitschr.  Anal.  Chem.,  1879),  using  hydrogen  sulphide  in  presence  of 
alkali. 

After  the  administration  of  salts  of  lead,  the  metal  may  be 
detected  in  the  urine  and  all  organs  of  the  body ;  in  the  case  of 
rabbits  to  which  lead  had  been  given  in  doses  of  3-4  mgrms.  daily, 
traces  of  it  were  found  in  the  urine  after  the  first  day.  The  greater 
portion  of  the  lead  is  deposited  in  the  tissues,  and  after  four  or  five 
days,  while  mere  traces  are  discernible  in  the  blood,  large  quantities 
are  found  in  the  heart,  lungs,  kidneys,  brain,  and  bones. 

For  silver,  hydrochloric  acid  is  the  most  sensitive  test.  The  re- 
action with  hydrogen  sulphide  is  precipitated  in  solutions  containing 
1  part  of  silver  nitrate  in  200,000  of  water,  and  with  potassium 
chromate  only  when  1  in  10,000.  Hydrochloric  acid,  on  the  other 
hand,  still  gives  a  visible  turbidity  with  1  part  in  400,000. 

The  separation  of  silver  by  hydrochloric  acid  from  solutions  con- 
taining salts  and  organic  matters  is  not  complete,  as  for  instance 
from  the  urine  which  holds  alkaline  chlorides  in  solution,  these 
latter  dissolving  in  part  silver  chloride.  In  such  cases,  and  in  the 
organs  of  the  body,  organic  matters  must  first  be  destroyed,  not  by 
means  of  potassium  chlorate  and  hydrochloric  acid,  bat  by  fusion 
with  potassium  nitrate  and  sodium  hydrate.  From  the  residue  left 
after  extracting  the  salts  by  water,  the  reduced  silver  is  dissolved  in 
nitric  acid,  filtered,  evaporated,  redissolved  in  water,  and  precipi- 
tated by  hydrochloric  acid. 

Other  methods  of  determining  silver,  such  as  separation  on 
copper  foil,  zinc-dust,  and  electrolysis,  give  unsatisfactory  results. 
By  the  above  methods  ilver  was  detected  in  60  c.c.  of  the  urine  of 
a  rabbit,  under  the  skin  of  which  18  mgrm.  silver  nitrate  had  been 
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injected.  Similarly,  after  subcutaneous  injection,  in  eight  dogs,  of 
48  mgrm.,  silver  was  discovered  in  the  urine  and  liver. 

Mercury  is  found  in  cases  of  poisoning  in  all  the  tissues  and 
secretions  of  the  body.  The  author  considers  the  methods  of 
Schneider  (Sitzungsberichte  der  Kaiserlich.  Akad.  der  Wissenchaft., 
Mathemat.  Naiurwissensch.  Classe,  xl.  Nr.  8,  Wien,  1860),  and  of 
A.  Mayer  (Wiener  Med.  Jahrbiicher,  1  Heft,  1877),  as  alone  yield- 
ing accurate  results.  In  Schneider's  method,  the  substance  under 
examination  is  freed  from  organic  matters  by  means  of  potassium 
chlorate  and  hydrochloric  acid,  and  the  filtrate  subjected  to  elec- 
trolysis, the  mercury  being  best  deposited  on  a  gold  electrode,  which 
Lehmann  found  to  give  more  sensitive  results  than  copper. 

The  deposited  mercury  is  converted  into  iodide,  for  which  purpose 
the  electrode  is  introduced  into  a  glass  tube  drawn  out  in  a 
capillary  bore  at  one  end,  and  sealed  at  the  other.  The  latter  part 
being  heated,  the  resulting  sublimate  is  driven  into  the  capillary 
portion,  which,  with  a  bulb-shaped  part  of  the  wide  tube  is  then 
cut  off  before  the  blowpipe.  This  latter  part  is  opened,  and  some 
iodine  being  introduced,  is  again  closed.  The  iodine  vapour  pene- 
trates the  capillary  end,  and  changes  the  mercurial  sublimate  into 
iodide.  According  to  Lehmann,  the  sensitiveness  of  the  test  is 
heightened  if  this  reaction  takes  place  in  a  slow  current  of  air, 
while  the  gold  electrode  is  cautiously  heated,  and  the  mercury 
volatilised  in  presence  of  the  iodine.  In  this  way  0*1  mgrm.  Hg  Cl2, 
may  be  detected  in  100  c.c.  of  urine.  Mayer's  method,  by  which 
the  mercury  is  distilled  in  presence  of  steam  is  even  more  sen- 
sitive. Urine,  or  the  finely  divided  organ,  diluted  with  water,  is 
mixed  with  slaked  lime,  and  solution  of  potash  in  a  flask  having  a 
capacity  of  about  thrice  the  volume  introduced.  A  U  tube  filled 
with  glass  wool  moistened  with  silver  nitrate  is  connected  with  the 
flask,  and  both  are  heated  in  a  calcium  chloride  bath  to  130-140°. 
The  glass  wool  is  afterwai'ds  inserted  in  a  tube  and  converted  into 
iodide,  as  already  described.  A  2  per  cent,  solution  of  sodium 
chloride  may  advantageously  replace  the  water  used  in  this  method, 
frothing  being  avoided,  and  the  mercury  more  rapidly  volatilised. 

By  this  method  0"1  mgrm.  Hg  Cl2  may  bo  detected  in  1  litre  of 
urine.  For  details  of  both  processes,  the  reader  is  referred  to  the 
original  memoir. 

After  subcutaneous  injection  of  mercuric  chloride  to  the  amount 
of  3-4  mgrms.  daily  for  five  days  in  a  rabbit,  mercury  was  found  in 
greatest  amount  in  the  heart,  lungs,  liver,  and  muscles,  least  in  the 
brain,  bones,  and  urine. 
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Estimation  of  Arsenic  in  Copper.  A.  H.  Sexton.  (Chemical 
News,  xlv.  255.)  After  repeated  experiments,  the  following  method 
was  devised  : — The  copper  is  dissolved  in  nitric  acid,  a  small  quan- 
tity of  solution  of  ferric  nitrate  added,  the  solution  nearly  neutralized 
with  soda,  and  excess  of  sodium  acetate  added.  It  is  then  heated 
to  boiling,  and  filtered  as  rapidly  as  possible ;  the  precipitate,  after 
being  well  washed,  is  dissolved  in  hydrochloric  acid,  the  solution 
made  alkaline  with  ammonia,  saturated  with  sulphuretted  hydrogen, 
and  filtered  from  the  precipitated  iron  sulphide.  The  filtrate  is 
acidified  with  hydrochloric  acid  and  allowed  to  remain  in  a  warm 
place  for  some  time.  The  arsenic  and  antimony  sulphides  are 
filtered  off,  and  dried  at  100°;  and  the  precipitates,  after  complete 
removal  from  the  paper  into  a  small  beaker,  are  treated  with  fuming 
nitric  acid,  a  few  drops  of  hydrochloric  acid  being  added  as  soon  as 
the  action  has  ceased.  The  liquid  is  then  diluted  and  filtered,  and 
the  arsenic  is  precipitated  as  ammonio-magnesium  arsenate,  and 
weighed  as  usual.  If  the  precipitated  sulphides  cannot  be  perfectly 
removed  from  the  filter-paper,  the  latter  must  be  treated  with  nitro- 
hydrochloric  acid,  filtered,  and  the  filtrate  added  to  the  nitric  acid 
solution.  This  method  has  been  found  to  give  accurate  results,  and 
each  stage  of  the  process  has  been  carefully  investigated.  It 
requires,  however,  some  special  precautions.  When  the  sodium 
acetate  is  added,  the  colour  should  change  from  pale  blue  to  dark 
green,  this  shows  that  the  solution  has  been  sufficiently  neutralized. 
If  the  solution  be  now  left  boiling  (sometimes  when  it  is  not),  a 
greenish  white  precipitate  of  basic  copper  acetate  falls.  This  can 
generally  be  removed  by  adding  a  few  drops  of  hydrochloric  acid  ; 
but  in  cases  where  it  has  separated  on  the  surface,  or  where  it  will 
not  readily  dissolve,  it  is  best  to  throw  away  the  solution  and  begin 
again.  The  precipitate  should  have  the  dark  red  colour  of  ferric 
acetate ;  if  it  is  paler,  it  is  due  either  to  there  not  being  sufficient 
iron,  or  to  the  co-precipitation  of  some  basic  copper  acetate.  The 
filtrate  should  be  blue  or  pale  green ;  sometimes  it  is  dark  green 
and  turbid,  from  the  presence  of  iron  acetate  carried  through  the 
filter  ;  in  that  case  the  first  portions  must  be  passed  through  the 
filter.  The  precipitate  must  be  washed  until  it  is  free  from  copper. 
If  on  dissolving  it  in  hydrochloric  acid  the  solution  is  at  all  green, 
it  must  be  neutralized,  a  little  more  sodium  acetate  added,  and  the 
iron  and  arsenic  reprecipitated.  It  was  found  that  with  1'5  parts  of 
iron  to  1  of  arsenic  the  precipitation  was  complete.  In  order  to 
make  sure,  it  is  well  to  add  about  twice  as  much  iron  as  is  ex- 
pected  there   is  arsenic    present.     Then,    if  a   little  iron   remains 
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unprecipitated,  all  the  arsenic  will  be  thrown  down.  Since  copper 
sulphide  retains  so  much  arsenic,  it  might  he  expected  that  iron 
sulphide  would  act  in  a  similar  manner;  but  it  does  not.  If  there 
be  no  copper  present,  the  precipitate  is  quite  free  from  arsenic  ;  but  if 
copper  is  present,  a  considerable  quantity  of  arsenic  may  be  retained. 
Hence  the  importance  of  thoroughly  washing  the  acetate  precipitate, 
and  reprecipitating  if  necessary.  The  antimony  will  be  in  the 
filtrate  from  the  ammonio-magnesium  precipitate,  and  may  be 
estimated  by  Abel  and  Field's  method,  fuming  nitric  acid  being 
preferable  as  the  oxidizing  agent.  The  arsenic  may  also  be  readily 
estimated  by  precipitating  with  ammonium  moljbdate,  redissolving 
in  ammonia,  and  precipitating  as  ammonio-magnesium  arsenate ; 
but  in  this  method  the  antimony  must  be  estimated  in  a  separate 
portion. 

Determination  of  Impurities  in  Metallic  Copper.  Dr.  R.  Fre- 
senius.  (Zeitschr.  fiir  Analyt.  Chem.,  xxi.  229-234;  and  Joum. 
Ghem.  Soc.,  1882,  1232.)  100  grams  of  the  sample  are  treated 
with  pure  nitric  acid  of  1*2  sp.  gr.  The  filtrate  is  collected  in  a 
tared  flask  graduated  to  hold  2,000  c.c.  The  residue  insoluble  in 
nitric  acid  is  fused  with  sodium  sulphide  and  sodium  carbonate,  and 
the  melted  mass  lixiviated  with  water.  The  black  residue  which 
remains  is  oxidized  with  nitric  acid,  and  from  the  solution  the 
silver  is  precipitated  with  hydrochloric  acid,  the  lead  with  sulphuric 
acid,  and  from  the  filtrate  bismuth  by  sulphuretted  hydrogen.  The 
sulphide  solution,  containing  antimony,  tin,  and  arsenic,  is  precipitated 
witli  hydrochloric  acid,  and  the  precipitate,  consisting  of  sulphides 
and  free  sulphur,  is  treated  with  a  hydrochloric  bromine  solution. 
From  this  solution  the  metals  are  again  precipitated  as  sulphides, 
dissolved  in  ammonium  sulphide,  the  solution  is  evaporated  in  a 
porcelain  crucible,  and  the  residue  fused  with  sodium  hydroxide 
and  nitrate.  The  antimony  is  weighed  as  sodium  antimonate,  tin 
and  arsenic  being  separated  according  to  H.  Rose's  method. 

To  1  litre  of  the  copper  solution,  corresponding  with  50  grams  of 
the  sample,  four  drops  of  hydrochloric  acid  are  added.  Any 
chloride  of  silver  is  allowed  to  settle,  and  the  silver  determined  as 
metal,  the  amount  being  added  to  that  found  in  the  nitric  acid 
residue.  To  the  filtrate  from  the  silver  chloride,  85  grams  pure 
sulphuric  acid  previously  diluted  with  water  are  added,  and  the 
solution  is  evaporated  to  remove  all  nitric  acid.  The  residue  is 
treated  with  water  until  all  cupric  sulphate  has  gone  into  solution, 
and  filtered  from  the  insoluble  lead  sulphate,  which  is  weighed  as 
such.     It  should  be  entirely  soluble  iu  ammonium  acetate.     The 
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filtrate  from  the  lead  is  made  up  to  two  litres,  and  divided  into  four 
equal  portions,  each  portion  being  then  diluted  with  about  an  equal 
bulk  of  water,  acidified  with  50  c.c.  hydrochloric  acid  of  T12  sp.  gr., 
and  precipitated  with  sulphuretted  hydrogen  at  70°  C  The  contents 
of  the  four  flasks  are  then  washed  into  a  weighed  stoppered  flask 
holding  about  sis  litres,  and  the  whole  is  again  weighed.  After 
allowing  the  precipitate  to  settle,  the  fluid  is  drawn  off  as  completely 
as  possible,  the  remaining  quantity  being  weighed  to  ascertain  the 
weight  of  the  drawn-off  solution.  The  latter  is  evaporated  in  a 
porcelain  basin,  and  the  residue  heated  until  most  of  the  free  sul- 
phuric acid  has  been  driven  away.  It  is  then  heated  with  a  little 
nitric  acid,  and  the  iron  is  precipitated  with  ammonia,  the  oxide 
being  redissolved  and  again  precipitated.  In  the  filtrate  from  the 
iron  precipitate,  nickel,  cobalt,  and  zinc  are  determined  as  usual. 

Soda  is  added  to  the  precipitated  sulphide  in  the  weighed  flask 
until  the  solution  is  alkaline,  then  sodium  disulphide,  and  the  whole 
is  gently  heated.  It  is  then  diluted  with  much  water,  the  precipi- 
tate allowed  to  settle,  and  from  the  weighed  total  the  clear  fluid  is 
drawn  off  and  also  weighed ;  the  sulphides  of  tin,  arsenic,  and 
antimony  are  again  precipitated  from  it  by  hydrochloric  acid  and 
separated  as  described,  the  amounts  found  being  added  to  the 
portions  already  estimated. 

The  principal  sulphide  precipitate  (containing  the  copper)  is 
washed  with  dilute  sodium  sulphide  solution,  dissolved  in  nitro- 
hydrochloric  acid,  and  the  solution  evaporated  with  an  excess  of 
hydrochloric  acid;  the  saline  residue  is  then  treated  with  water, 
the  bismuth  remaining  undissolved  mixed  with  some  copper:  this 
is  dissolved  in  hydrochloric  acid,  alkali  is  added  until  the  reaction 
is  alkaline,  and  cyanide  of  potassium  in  excess.  The  bismuth  can- 
then  be  precipitated  from  the  solution  as  sulphide,  free  from 
copper. 

400  c.c.  of  the  original  nitric  acid  solution  (corresponding  to 
20  grams  of  copper)  are  nearly  neutralized  with  ammonia,  and  a  few 
drops  of  barium  nitrate  are  added.  If  the  copper  contain  any 
sulphur  (present  according  to  Hampe  in  the  form  of  sulphurous 
acid)  a  precipitate  of  barium  sulphate  is  obtained,  which  is  weighed ; 
but  as  barium  sulphate  is  slightly  soluble  in  copper  nitrate  solution, 
it  is  necessary  to  treat  the  copper  in  a  current  of  chlorine  in  order 
to  detect  very  small  traces  of  sulphur. 

Another  quantity  of  400  c.c.  of  the  original  solution  is  repeatedly 
evaporated  with  hydrochloric  acid,  the  residue  is  dissolved  in  about 
1200  c.c.  of  water,  and  the  solution  is  precipitated  with  sulphuretted 
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hydrogen ;  the  phosphoric  acid  in  the   nitrate  is  precipitated  with 
molybdic  solution  as  usual. 

Separation  of  Cadmium  and  Copper.  A.  Orlowski.  (Zeitschr. 
fiir  Analyt.  Chem.,  xxi.  214.)  The  blue  ammoniacal  liquid  contain- 
ing copper  and  cadmium,  obtained  in  the  usual  course  of  analysis 
after  precipitation  of  the  bismuth  by  ammonium  hydrate,  is  acidified 
with  hydrochloric  acid,  then  decolorized  by  means  of  stannous 
chloride,  and  afterwards  boiled  with  milk  of  sulphur.  The  copper 
is  thus  completely  precipitated  as  sulphide ;  and  the  filtrate,  after 
being  freed  from  tin  by  an  excess  of  ammonia,  may  be  tested  for 
cadmium  with  sulphuretted  hydrogen. 

Volumetric  Determination  of  Lead.  M.  Buisson.  [Chemical 
News,  xlvi.  48.)  The  author's  method  is  based  on  the  precipitation 
of  lead  by  potassium  bichromate  in  excess;  the  excess  of  the  bichrom- 
ate employed  is  found  by  decomposing  it  in  the  cold  by  potassium 
iodide  in  presence  of  sulphuric  acid.  The  reaction  is  almost  instan- 
taneous at  common  temperatures,  and  is  complete  in  two  or  three 
minutes.  The  iodine  set  at  liberty  is  determined  with  sodium 
hyposulphite  as  indicator,  either  the  disappearance  of  the  blue  tint 
of  the  iodide  of  starch  or  the  decoloration  of  iodine  in  carbon  disul- 
phide  may  be  made  use  of.  The  author  prefers  the  latter,  as  being 
much  the  more  sensitive,  for  the  liquid  being  always  tinged  greenish 
by  the  salt  of  chromium  produced,  the  sensibility  of  the  reaction  of 
starch  is  much  lessened.  The  standard  solution  of  bichromate  is 
prepared  by  dissolving  in  distilled  water  14*248  grams  pure  fused 
potassium  bichromate,  and  making  the  solution  up  to  1  litre  :  5  c.c. 
precipitate  exactly  OT  gram  lead.  The  relation  between  the  stand- 
ard liquids  of  bichromate  and  hyposulphite  is  thus  determined. 
With  a  pipette  25  c.c.  of  the  bichromate  liquid  are  taken  and 
diluted  with  water  to  250  c.c.  Of  this  new  solution  50  c.c.  are 
taken  and  put  into  a  stoppered  bottle  capable  of  holding  250 
to  300  c.c.  The  liquid  is  then  acidulated  with  sulphuric  acid 
(Tree  from  chlorine  and  nitrous  vapours),  and  about  0"5  gram 
potassium  iodide  is  added.  The  solution  of  hyposulphite  is  then 
added  by  means  of  a  burette,  graduated  in  one-tenths  of  a  c.c, 
until  the  rose  colour  of  the  carbon  disulphide  disappears ;  the 
quantity  of  hyposulphite  added  corresponds  to  5  c.c.  of  bichrom- 
ate, or  O'l  gram  of  lead.  The  solution  of  hyposulphite  is  suffi- 
ciently strong,  if  from  35  to  40  c.c.  are  required,  to  decolorize 
the  iodine  set  at  liberty  by  5  c.c.  of  bichromate.  The  sulphuric 
acid  should  not  be  added  in  too  large  excess,  as  it  might  decom- 
pose the   hyposulphite  before   the   latter  can  act  upon  the  iodine. 
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In  order  to  verify  the  standard  of  the  bichromate,  0'3  gram  of 
pure  lead  is  dissolved  in  pure,  hot  nitric  acid,  for  which  purpose 
there  are  required  about  20  drops  of  acid  in  5  c.c.  of  water.  When 
the  lead  is  dissolved  the  liquid  is  heated  to  a  boil,  to  expel  nitrous 
vapours,  and  the  excess  of  acid  is  saturated  with  potash  until  a 
permanent  precipitate  is  obtained,  which  is  then  re-dissolved  by  a 
few  drops  of  acetic  acid.  The  solution  of  lead  is  poured  into  a 
graduated  flask  of  250  c.c.  with  25  c.c.  of  the  bichromate  solution, 
and  distilled  water  enough  to  make  up  the  250  c.c.  After  standing 
for  fifteen  minutes,  the  liquid  is  poured  upon  a  dry  filter,  and  the 
operation  is  completed  in  the  same  manner  as  if  the  bichromate 
alone  were  present,  as  described  above.  The  difference  between 
the  quantities  of  hyposulphite  employed  for  decomposing  the 
bichromate  before  and  after  partial  precipitation  by  lead  represents 
the  bichromate  in  c.c.  of  hyposulphite,  and  consequently  the  lead 
which  has  been  precipitated.  For  the  assay  of  lead  ores,  the  sample 
is  ground  in  an  agate  mortar,  and  from  0'5  to  1  gram  or  more,  is 
weighed  out,  according  to  its  richness.  The  weighed  portion  is 
dissolved  in  a  few  c.c.  of  boiling  hydrochloric  acid,  and  a  little 
potassium  chlorate  is  then  added  to  peroxidize  the  iron,  and  the 
whole  is  boiled  for  a  few  minutes  to  expel  chlorine.  The  liquid  is 
then  saturated  with  an  excess  of  caustic  potash,  and  the  precipitate 
is  re-dissolved  in  a  few  drops  of  acetic  acid.  It  is  then  boiled  again 
to  precipitate  the  iron  and  aid  the  solution  of  the  lead  sulphate  if 
any  has  been  produced.  The  solution  is  filtered,  and  the  precipi- 
tate is  washed  in  boiling  water.  To  the  cold  liquid  there  are  added 
25  c.c.  of  bichromate  and  water,  so  as  to  make  up  250  c.c.  After 
settling  for  fifteen  minutes,  the  liquid  is  poured  upon  a  dry  filter. 
50  c.c.  of  the  filtrate  are  taken  and  treated  as  described  above. 

Titration  of  Iron  with  Sodium  Hyposulphite.  A.  C.  Oudemans, 
jun.,  and  A.  E.  Has  well.  (Zeitschr.  fiir  Analyt.  Chem.,  and  Chemi- 
cal News,  xlvii.  210.)  Oudemans  proposes  to  determine  iron  in  the 
acid  solution  of  the  chloride,  to  which  a  little  solution  of  copper 
sulphate  and  potassium  sulphocyanide  has  been  added,  by  dropping 
in  a  solution  of  sodium  hyposulphite  of  known  strength  until  the 
red  colour  of  the  iron  sulphocyanide  has  disappeared,  and  deter- 
mining the  excess  of  hyposulphite  by  titrating  back  with  iodine 
solution. 

A.  E.  Haswell  modifies  this  method  so  as  to  avoid  the  possibly 
disturbing  separation  of  copper  sulphocyanide,  and  to  dispense  with 
the  back  titration  with  iodine.  According  to  his  experiments,  the 
iodine-starch   reaction  often   takes  place  too   early,   before  all  the 
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hyposulphite  has  been  converted  into  sodium  tetrathionate.  He 
explains  this  occurrence  by  the  tendency  of  copper  iodide  to  split 
up  into  cuprous  iodide  and  free  iodine,  and  thus  produce  a  pre- 
mature blue  coloration,  which  after  a  time  disappears  again  as 
the  cuprous  iodide  re-combines  with  the  free  iodine  to  form  the 
cupi^ic  iodide. 

Haswell  mixes  the  moderately  acid  solution  of  ferric  chloride,  in 
presence  of  a  cupric  salt,  with  a  few  drops  of  a  dilute  solution  of 
sodium  salicylate,  and  then  reduces  with  sodium  hyposulphite. 
The  deep  violet  colour  of  the  solution  fades  gradually  and  becomes 
colourless  in  presence  of  a  very  slight  excess  of  the  reducing  agent. 
The  excess  of  sodium  hyposulphite  is  then  oxidized  with  a  dilute 
solution  of  sodium  dichromate.  The  limit  of  the  reduction  is 
sharply  rnaked  by  the  faint  violet  colour  which  indicates  the  oxid- 
ation of  a  trace  of  the  iron.  It  must  be  remembered  that  strong 
hydrochloric  acid  destroys  the  colour  produced  by  salicylic  acid  in 
ferric  chloride,  which,  however,  is  restored  on  moderate  dilution 
with  water. 

For  the  execution  of  the  method  there  are  required  :  a  solution 
of  sodium  hyposulphite,  standardized  by  means  of  a  solution  of 
ferric  chloride  of  known  strength  ;  a  solution  of  potassium  dichro- 
mate, about  half  the  strength  of  the  sodium  hyposulphite ;  a  solu- 
tion of  copper,  prepared  by  dissolving  2  grams  cupric-ammonium 
chloride  in  100  c.c.  water ;  and  a  solution  of  sodium  salicylate,  con- 
taining about  5  grams  of  the  salt  per  litre. 

Five  or  ten  c.c.  of  the  iron  solution  are  measured  into  a  small 
flask,  slightly  acidulated  with  hydrochloric  acid,  and  mixed  with 
1  to  2  c.c.  of  the  copper  solution  and  a  few  drops  of  the  sodium 
salicylate.  If  the  colour  resulting  is  not  a  pure  violet,  but  of  an 
olive-brown,  the  liquid  is  diluted  with  water,  and  the  hyposulphite 
is  added  until  the  liquid  appears  perfectly  colourless  on  standing 
with  the  back  to  the  window  and  looking  through  the  flask  at  a 
sheet  of  white  paper.  It  often  happens  that  on  adding  more 
sodium  salicylate  a  faint  coloration  reappears ;  but  it  is  removed 
by  a  drop  of  hyposulphite.  It  is  then  titrated  back  with  the 
dichromate  until  a  faint  violet  coloration  appears. 

Separation  of  Barium  from  Strontium  and  Calcium  by  means  of 
Potassium  Chromate  in  Acetic  Acid  Solutions.  J.  Meschezerski. 
(Zeitschr.  fur  Analyt.  Chem.,  1882,  399.)  The  author  has  critically 
examined  this  method  of  separation,  and  arrives  at  the  conclusion 
that,  though  applicable  in  qualitative  analysis,  is  not  suited  for 
exact  quantitative  work. 
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Separation  and  Determination  of  Strontium  and  Calcium.  D. 
Sidersky.  (Zeitschr.  fur  Anahjt.  Chem.,  1883,  Part  I.)  The 
author's  method  is  carried  out  as  follows  : — A  few  grams  of  the 
sample  in  question  (e.g.,  finely-ground  strontianite)  are  dissolved  in 
a  spacious  beaker  in  a  minimum  of  hydrochloric  acid,  and  boiled  for 
a  time ;  all  the  strontia,  including  that  combined  with  silicic  acid, 
is  dissolved,  whilst  gelatinous  silica  is  deposited.  Ammonia  in 
excess  is  next  added,  which  precipitates  oxide  of  iron  and  alumina, 
and  the  residue  of  the  silica.  This  deposit  is  collected  on  a  filter, 
washed  with  a  minimum  of  water,  dried,  etc.,  and  accounted  for 
as  "  marl."  The  separate  determination  of  its  ingredients  is  of 
no  practical  importance.  The  filtrate  must  be  concentrated  on  the 
water-bath,  and  mixed  whilst  warm  with  a  mixture  of  ammonium 
oxalate  and  sulphate  (prepared  by  dissolving  200  grams  of  sulphate 
and  30  of  oxalate  in  1  litre  of  water),  which  throws  down  strontium 
sulphate  and  calcium  oxalate.  A  large  excess  of  the  reagent  is  to 
be  avoided.  The  precipitate  is  carefully  brought  upon  a  filter, 
washed  first  with  warm  water,  and  then  with  dilute  hydrochloric 
acid,  which  dissolves  calcium  oxalate,  leaving  strontium  sulphate 
behind.  The  latter  is  then  washed  to  remove  the  acid,  dried, 
ignited,  and  weighed.  The  filtrate  is  mixed  with  ammonium  oxalate 
in  excess,  whereby  the  calcium  oxalate  is  re-precipitated.  It  is 
then  washed,  dried,  converted  into  caustic  lime  by  ignition  over 
the  blast-lamp,  and  weighed. 

Determination  of  Caustic  Alkalies  in  presence  of  Alkaline  Car- 
bonates, and  of  Quicklime  in  presence  of  Calcium  Carbonate.  G. 
Lunge.  (Chemical  Neius,  xlvii.  188.)  The  author  has  examined 
a  method  first  suggested  by  Degener.  The  solution  of  lime  is 
coloured  with  phenacetolin,  and  normal  acid  is  dropped  in  as  long 
as  the  yellowness  produced  by  each  drop  at  once  gives  place  to 
redness.  If  this  change  does  not  occur  for  a  few  seconds,  the 
burette  is  read  off,  and  two  more  drops  of  acid  are  added.  If  the 
liquid  remains  yellow,  the  former  reading  was  correct;  but  if  it 
becomes  red,  the  addition  of  the  acid  must  be  continued  until  a 
permanent  yellow  coloration  is  established. 

The  determination  of  caustic  soda  is  effected  directly  by  titration 
with  acid,  using  phenacetolin  as  indicator.  As  soon  as  the  liquid 
remains  of  a  faint  rose  colour,  all  the  sodium  hydroxide  is  saturated, 
and  only  the  carbonate  remains.  If  more  acid  is  added,  the  yellowish 
red  coloration  changes  suddenly  to  a  golden  yellow.  At  this  point 
the  carbonate  also  is  saturated.  The  process  is  most  suitable  for 
caustic  lyes  which  contain  moderately  large  proportions  of  carbonate. 
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Ammonia  behaves  differently  from  caustic  soda,  and  is  at  once 
reddened  by  phenacetolin. 

The  author  recommends  practice  with  this  indicator  with  liquids 
of  known  composition,  so  as  to  acquire  a  knowledge  of  the  correct 
shade  of  colour. 

Quantitative  Estimation  of  Potassium  and  Sodium.  W.  Knop. 
(Ghem.  Centr.y  1882,  347;  and  Journ.  Ghem.  Soc,  1882,  1132.) 
For  some  time  the  author  has  used  hydrofluoric  acid  for  the 
analysis  of  silicates,  and  he  now  proposes  to  use  this  acid  for  the 
determination  of  alkalies  in  non-siliceous  substances.  The  required 
quantity  of  silicon  fluoride  is  produced  by  adding  hydrofluoric  acid 
and  pure  silicic  acid  to  the  substances,  in  order  to  convert  the 
potassium  or  sodium  contained  therein  into  metallic  silicofluoride. 
The  alkalies  are  then  extracted  by  means  of  a  mixture  of  alcohol 
and  ether  acidified  with  hydrochloric  acid.  Potassium  and  sodium 
silicofluorides  are  insoluble  in  this  mixture,  but  the  chlorides  of 
the  metals  from  which  these  alkalies  have  most  frequently  to 
be  separated  dissolve  with  ease  in  the  same,  aud  are  removed  by 
decantation.  The  advantage  which  this  method  has  over  that 
usually  employed  for  determining  potassium  and  sodium  consists 
in  the  circumstances  that  these  alkalies  are  at  once  concentrated  in 
the  form  of  a  precipitate  of  small  volume  and  weight,  which  may 
be  collected  on  a  small  filter,  and  requires  only  a  small  quantity  of 
water  to  wash  it.  The  chief  advantage,  however,  is  that  the 
solutions  of  the  alkalies,  which  in  order  to  recover  the  latter  are 
finally  evaporated  as  sulphates,  can  be  prepared  in  a  concentrated 
state.  As  an  example  of  the  mode  of  procedure,  the  author  gives 
a  description  of  the  analysis  of  a  mixture  of  the  chlorides  of 
potassium,  sodium,  iron,  calcium,  and  magnesium.  The  results 
obtained  are  very  satisfactory. 

This  method  of  determining  potassium  and  sodium  is  of  special 
advantage  in  cases  where  it  is  not  intended  to  separate  these 
alkalies  directly,  but  where  the  result  is  calculated  from  the  quan- 
tity of  sulphates  found,  and  the  quantity  of  sulphuric  acid  contained 
therein  as  determined  by  barium  chloride.  The  author  has  cal- 
culated the  constant  factors  obtained  by  using  Richter's  equations, 
employing  the  atomic  weights  as  recently  corrected  by  Stas. 

By  taking — 

Na  =  22-98,  K  =  39-04-,  Ba  =  136-80,  0  =  1596 

Na3 0  =  61-92,  K2 O  =  94-04,  Ba S 04  =  23262,  S03  =  7986 

and   calling  P  the  weight  of  sulphate  obtained,  X  the  quantity  of 
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potassium  oxide  contained  therein,  y  the  quantity  of  sodium  oxide 
sought,  and  S  the  quantity  of  sulphur  trioxide  determined  by 
barium  chloride  and  combined  with  x  +  y,  so  that  therefore 

(1)     P  =  x  +  y  +  S, 

we  obtain  by  making  use  of  Richter's  equations  : — 
(2)     y  =  Sx  4-19782 -Px  1-9277. 

In  both  equations  S  and  P  are  quantities  which  can  never  be 
equal  to  O  ;  whilst  y  =  0  when  the  quantity  of  sulphate  contains  no 
sodium,  and  consists  therefore  of  pure  potassium  sulphate  ;  and  vice 
versa  x  —  O  when  pure  sodium  sulphate  is  present. 

The  preceding  equation  (2)  can  therefore  be  proved  with  great 
ease  as  to  the  utility  of  the  two  constant  factors  contained  therein, 
by  giving  P  =  86'95  half  the  atomic  weight  of  potassium  sulphate, 
S  =  39-33  half  the  atomic  weight  of  sulphur  trioxide.  In  order 
to  solve  the  second  equation,  y  must  equal  0,  or  S  x  4-19782  must 
equal  P  x  T92777.  By  calculating  y  in  this  manner  with  the 
use  of  the  equation, — 

y  =  39-93,  4-19782  -  86-95,  1-92777, 

we  obtain  for  both  products  agreeing  with  one  another  to  the  second 
decimal  place — 

y  -167-62- 167-62,  i.e.  =  0. 

This  test  is  of  great  importance,  inasmuch  as  it  confirms  the 
accuracy  of  the  atomic  weights  corrected  by  Stas. 

The  Employment  of  Hydrogen  Peroxide  in  Chemical  Analysis. 
A.  Classen  and  0.  Bauer.  (Ber.  der  deutsch.  chem.  Ges.,  May 
7th,  1883.)  Hydrogen  peroxide  converts  ammonium  sulphide  to 
sulphate,  and,  what  is  the  same  thing,  its  solutions,  made  alkaline 
with  ammonia,  oxidize  sulphuretted  hydrogen. 

A  number  of  metallic  sulphides  are  very  readily  oxidized  by  an 
alkaline  solution  of  hydrogen  peroxide,  without  any  intermediate 
precipitation.  This  is  the  case  with  the  sulphides  of  arsenic,  copper, 
zinc,  and  thallium.  In  the  case  of  tin  sulphide,  the  oxide  of  the 
metal  is  precipitated,  while  the  whole  of  the  sulphur  is  oxidized 
to  sulphuric  acid.  Mercury  sulphide,  which  is  hardly  attacked  by 
nitric  acid,  is  very  readily  oxidized  by  hydrogen  peroxide.  A 
solution  of  cadmium  sulphide  forms  a  yellowish  white  precipitate 
soluble  in  hydrochloric  acid. 

Several  metallic  sulphides,  the  solutions  of  which  are  precipitated 
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by  ammonia,  are  decomposed  by  hydrogen  peroxide  into  sulphuric 
acid  and  a  hydroxide  of  the  base,  which  precipitates,  for  instance, 
iron  sulphide. 

The  authors  believe  that  hydrogen  peroxide  will  soon  be  generally 
employed  in  analytical  operations,  as  a  clean,  handy,  and  energetic 
oxidizing  agent.  Amongst  other  determinations  which  yielded 
good  results  may  be  mentioned  the  determination,  in  the  presence 
of  sulphuretted  hydrogen,  of  hydrochloric,  hydriodic,  and  hydro- 
bromic  acids. 

Estimation  of  Organic  Matter  in  Potable  Waters.  L.  W. 
McCay.  (Chemical  Neivs,  xlvii.  195.)  In  using  Tidy's  permanganate 
method  for  estimating  the  organic  purity  of  waters,  the  author  has 
always  experienced  a  difficulty  in  ascertaining  the  precise  moment 
of  the  disappearance  of  the  blue  colour  of  the  iodized  starch ;  to 
avoid  this  he  has  adopted  the  use  of  ammonium  ferrous  sulphate. 
The  solutions  he  employs  are  :  (1)  0'395  gram  of  permanganate  in 
1000  c.c.  of  pure  water  ;  (2)  4-90  grams  ammonium  ferrous  sulphate 
in  975  c.c.  of  water  and  25  c.c.  of  concentrated  sulphuric  acid. 
From  several  experiments  the  author  is  assured  that  the  method 
is  very  good  ;  the  results  are  not  only  constant,  but  also  agree  well 
with  duplicate  analyses  done  by  Tidy's  method.  The  advantages 
claimed  for  the  method  are*: — 1.  The  abolition  of  the  blue  colour 
difficulty.  2.  Saving  of  time.  3.  Two  solutions  only  are  required. 
4.  The  amount  of  chemically  pure  water  necessary  is  reduced  to  a 
minimum.  The  ammonium  ferrous  sulphate  solution  keeps  very 
well  in  the  dark. 

Determination  of  Organic  Matter  in  Potable  Water.  J.  W. 
Mallet.  (Journ.  CJiem.  Soc,  1882,  1324.)  This  investigation  was 
instituted  at  the  instance  of  the  American  Government,  with  the 
object  of  examining  the  chief  processes  employed  for  estimating  the 
organic  matter,  to  test  the  absolute  and  relative  accuracy  of  the 
results  obtained  by  these  processes,  and  to  ascertain  the  nature  and 
scope  of  the  practical  conclusions  which  may  be  secured.  The  pro- 
cesses employed  were  the  "combustion,"  "albuminoid  ammonia," 
and  the  "  permanganate,"  as  suggested  by  Forchammer,  but  in  the 
form  advocated  by  Tidy.  The  waters  examined  were  of  various 
qualities,  good  and  contaminated  more  or  less,  and  artificially- 
prepared  water  containing  animal  and  vegetable  matter.  Each 
analysis  was  made  in  triplicate,  and  the  first  portion  of  the  report 
gives  an  account  of  the  amount  of  concordance  observed  between 
the  analyses  of  each  sample  as  obtained  by  each  individual  process ; 
in  the   combustion  process  there  was  found  an  average  departure 
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from  the  mean  of  an  individual  determination  for  organic  carbon 
2-89  per  cent.,  for  nitrogen  7'09  per  cent.,  but  the  departure  in 
some  cases  far  exceeds  these  figures ;  however,  the  results  of 
the  combustion  process  are  less  trustworthy  for  nitrogen  than  for 
carbon.  The  average  departure  from  the  mean  in  the  albuminoid 
ammonia  process  was  :  free  ammonia,  2'23  per  cent.  ;  albuminoid 
ammonia,  3*62  per  cent.  In  Tidy's  process  the  average  divergence 
was  :  for  oxygen  consumed  in  one  hour,  T09  per  cent. ;  for  oxygen 
consumed  in  three  hours,  0"56  per  cent.,  showing  a  greater  irregu- 
larity during  the  early  stage  than  later.  The  permanganate  yields, 
therefore,  the  most  closely  concordant  results,  whilst  the  com- 
bustion process  yields  the  least. 

Extent  of  Agreement  of  the  Results  obtained  by  the  Different  Pro- 
cesses with  the  Quantities  of  Organic  Constituents  known  to  be  Actually 
Present. — The  loss  of  carbon  by  the  combustion  process  is  consider- 
able, and  there  is  a  strong  tendency  to  excess  of  nitrogen ;  the  loss 
of  carbon  is  supposed  to  be  due  to  the  evaporation  of  volatile  sub- 
stances, such  as  butyric  and  valeric  acids,  which  have  been  shown 
to  be  present  in  some  contaminated  waters  ;  the  excess  of  nitrogen 
is  due  to  the  presence  of  ammonia  compounds,  given  off  by  the  gas 
flame  in  the  neighbourhood  of  the  evaporating  liquid  ;  for  although 
carefully  covered,  yet  there  is  still  a  slight  communication  with  the 
outside  air  by  means  of  the  notch  in  the  rim  of  the  water-bath  for 
the  passage  of  the  feed-flask  neck.  Suggestions  are  made  so  as  to 
show  how  this  access  of  ammonia  may  be  prevented  by  evaporating 
the  water  by  steam,  by  evaporating  the  water  in  a  vacuum,  etc. 
The  loss  of  nitrogen  in  Wanklyn's  process  is  due  to  volatilisation 
of  the  amines  during  the  first  distillation,  and  as  these  compounds 
are  not  indicated  by  Nessler,  they  escape  detection  as  "free  "  or  as 
"  albuminoid  "  ammonia.  In  order,  therefore,  to  diminish  this  loss, 
a  separate  distillation  should  be  made  with  alkaline  permanganate 
added  at  once ;  also  to  avoid  the  uncertain  ending  of  the  collection 
of  ammonia,  the  distillation  should  not  be  stopped  until  the  last 
measure  of  distillate  contains  less  than  1  per  cent,  of  the  whole 
ammonia  already  collected  ;  several  other  alterations  in  the  details  of 
the  process  are  also  recommended.  The  analytical  figures  obtained 
by  Tidy's  process  show  that  the  putrescent  substances  are  accurately 
determined,  but  not  so  the  non-putrescent,  as  their  oxidation  by 
cold  permanganate  is  so  slow  ;  on  the  other  hand,  by  Kubel's 
method  (oxidation  at  100°),  a  loss  .of  volatile  matter  occurs;  it  is 
proposed,  therefore,  to  extend  the  time  of  oxidation  to  twelve  or 
twenty-four  hours  at  a  temperature  of  20°,  examinations  of   the 
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amount  of  oxidation  being  made  at  intervals  of  one,  three,  six,  and 
nine  hours. 

Effect  on  the  Results  of  the  Different  Processes  by  Varying  the 
Extent  of  Dilution  of  the  same  Organic  Substances  in  Water. — •Under 
this  heading,  we  find  that  the  weaker  the  solution  the  greater  is 
the  loss  of  carbon  during  evaporation,  but  the  greater  is  the  gain  in 
nitrogen  ;  hence,  when  applying  Frankland's  ratio,  C  :  N,  to  a  dilute 
water,  the  pollution  would  appear  to  be  of  animal  origin  5  but  the 
stronger  the  water  is,  the  greater  will  be  the  tendency  to  refer  the 
contamination  to  a  vegetable  source.  In  reference  to  Wanklyn's 
process,  the  weaker  the  solutions  are,  the  higher  are  the  results 
obtained  for  ammonia  in  both  forms.  The  influence  of  dilution  on 
Tidy's  process  is  far  less  marked,  but  stronger  solutions  require 
somewhat  less  oxygen  than  is  required  by  calculation.  Among  the 
opecial  conclusions  drawn  concerning  Frankland's  process,  we  find 
that  the  formation  of  sulphuric  acid  from  the  sulphurous  acid  added 
during  evaporation  is  of  more  frequent  occurrence  than  is  generally 
supposed.  The  combustion  process,  in  its  present  form,  cannot  be 
considered  as  determining  the  carbon  and  nitrogen  in  water 
absolutely,  as  it  is  but  as  a  method  of  approximation  ;  but  in  many 
cases  its  indications  of  organic  carbon  are  more  valuable  than  those 
of  the  permanganate  process,  and  its  results  for  organic  nitrogen 
more  valuable  than  the  indications  afforded  by  the  albuminoid 
ammonia  process.  The  value  of  Wanklyn's  process  depends  more 
on  watching  the  rate  and  progress  of  evolution  of  the  ammonia, 
than  upon  the  determination  of  the  total  amount.  The  results 
obtained  by  Tidy's  process  are  liable  to  variation  with  atmospheric 
temperature  at  the  time  of  examination,  and  the  amount  of  oxygen 
consumed  is  not  a  measure  of  the  carbon  present.  The  value  of  the 
results  depends,  as  in  the  ammonia  process,  more  on  watching  the 
rate  and  progress  of  the  oxidation,  than  on  the  absolute  amount  of 
oxygen  consumed. 

General  Remarks  on  other  Chemical  Determinations. — The  estima- 
tion of  total  solids  is  liable  to  great  error  because  of  the  large  effect 
produced  by  slight  differences  in  the  dryness  attained,  or  by  atmo- 
spheric deposition  on  the  platinum  basin.  Waters  containing  a 
high  percentage  of  nitrates  generally  contain  but  little  ammonia ; 
Frankland's  view  that  nitrates  are  not  found  in  waters  deficient  in 
oxygen  is  in  accordance  with  the  results  now  obtained,  with  a  few 
exceptions;  nitrates  are  not  always  formed  by  reduction. 

As  the  amount  of  carbon  and  nitrogen  is  so  excessively  small  in 
any  ordinary  contaminated  water,  evil  effects  resulting  from  the 
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use  of  such  a  water  cannot  be  due  to  chemical  compounds,  but 
rather  to  living  organisms  present  at  the  same  time  ;  the  presence 
of  nitrates  is  not  sufficient  evidence  for  the  condemnation  of  a  water, 
but  rather  that  of  nitrites,  which  may  be  due  to  a  special  ferment, 
which  is  itself  capable  of  propagating  disease.  From  the  presence 
of  chlorides,  contamination  by  animal  or  vegetable  matter  must  only 
be  determined  with  great  caution.  At  present,  attempts  to  deter- 
mine the  source  of  the  contamination,  whether  animal  or  vegetable, 
have  not  been  followed  by  very  satisfactory  results.  Biological 
experiments  show  that  such  waters  as  are  dangerous  to  animal  life 
have  a  high  C  :  N  ratio.  Tidy  considers  that  the  putrescent  or 
easily  oxidizable  substances  are  of  animal  origin,  whereas  those  less 
easily  putrescent  are  vegetable  matters  ;  the  author  does  not  wholly 
agree  with  him,  as  he  finds  that  the  proportionate  consumption  of 
oxygen  within  the  first  hour  is  rather  greater  for  those  waters  con- 
taining vegetable  than  for  those  containing  animal  matter,  whilst 
one  of  the  co-workers  in  the  investigation — Smart — considers 
that  the  gradual  evolution  of  albuminoid  ammonia  (Wanklyn's 
process)  indicates  organic  matter,  whether  vegetable  or  animal,  in  a 
fresh  condition ;  whereas  a  rapid  evolution  indicates  putrescent 
organic  matter.  Finally,  it  is  not  possible  to  decide  absolutely  on 
the  wholesomeness  of  a  water  by  the  mere  estimation  of  organic 
matter.  All  samples  should  be  examined  without  delay,  as  great 
changes  may  occur  in  the  composition  of  the  water,  but  samples 
should  also  be  kept  for  ten  or  twelve  days,  and  then  examined,  and 
their  composition  compared  with  that  of  the  fresh  sample. 

The  Analysis  ofWine.  J.  Nessler  and  M.  Barth.  (Zeitschr. 
fur  Analyt.  Chem.,  xxi.  43.)  An  extensive  paper  divided  into  the 
following  parts  :  — 

1.  The  determination  of  the  amount  of  extract. 

2.  A  modification  of  Neubauer's  test  for  potato  sugar  in  wine, 
and  the  optical  behaviour  of  pure  and  saccharated  wines. 

3.  Chlorine  determination,  and  the  amount  of  chlorine  in  wine. 

4.  Detection  of  free  tartaric  acid  in  wine. 

5.  Estimation  of  citric  acid  in  wine. 

For  details  reference  must  be  made  to  the  original  paper,  as  the 
processes  described  are  not  suited  for  abstraction  in  this  volume. 

Detection  of  Sulphurous  Acid  in  Wine.  L.  Liebermann.  (Ber. 
der  deutsch.  diem.  Ges.,  xv.  439.)  As  a  very  delicate  test  for  the 
recognition  of  this  acid  in  wines  and  other  similar  liquids,  the 
author  recommends  the  following,  which  will  indicate  as  little  as 
1  part  in  500,000  : — 20  c.c.  of  the  wine  are  distilled,  the  distillate 
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is  diluted  and  shaken  with  a  little  chloroform  and  a  few  drops  of 
iodic  acid.  If  sulphurous  acid  is  present,  the  chloroform  will  be 
coloured  violet  or  pink  from  liberated  iodine.  Volatile  organic 
acids  or  aldehydes  do  not  reduce  iodic  acid  under  these  circum- 
stances. 

Estimation  of  Glycerin  in  Wine  by  means  of  Copper  Sulphate. 
R.  Kayer.  (Bep.  der  Anal.  Chemie,  December  1st,  1882,  353.) 
This  is  a  modification  of  a  method  previously  described  by  the 
author  in  the  same  journal,  1882,  p.  145.  The  modified  process  is 
more  rapid  and  more  correct,  the  chief  difference  being  in  avoiding 
the  necessity  of  separating  the  tartaric  acid  by  milk  of  lime  and 
alcohol.  The  method  is  as  follows :  100  c.c.  of  wine  (known  to 
contain  but  a  small  quantity  of  sugar)  are  mixed  with  100  c.c.  of 
caustic  potash  solution  (300  grams  KHO  +  600  c.c.  H20),  100  c.c. 
of  a  solution  of  copper  sulphate  (200  grams  per  litre)  are  measured 
off,  and  a  portion  of  this  is  added  to  the  mixture  slowly  and  while 
shaking,  till  the  precipitate  of  cupric  hydrate  just  ceases  to  dissolve. 
The  flask  containing  the  mixture  is  then  heated  upon  the  water- 
bath  (not  steam-bath)  with  an  inverted  condenser  for  half  an  hour, 
and  then,  after  allowing  to  cool  completely,  the  remaining  portion 
of  the  100  c.c.  of  copper  solution  is  added,  the  precipitate  separated 
by  filtration,  and  washed,  and  the  filtrate  made  up  to  1  litre. 
The  filtrate  contains  as  much  copper  as  corresponds  to  the  quantity 
of  tartaric  acid  and  glycerin  in  the  wine.  To  determine  the 
copper  in  the  filtrate,  300  c.c.  or  400  c.c.  of  the  filtrate  are  con- 
centrated by  evaporation,  acidulated  with  sulphuric  acid,  and  the 
copper  precipitated  by  electrolysis.  The  deposit  of  copper  at  first 
obtained  is  redissolved  and  redeposited,  as  it  contains  an  appreci- 
able quantity  of  suboxide.  A  number  of  experiments  have  shown 
that  1  gram  tartaric  acid  will  keep  0-151  gram  Cu  in  solution  in  the 
alkaline  liquid.  If  we  then  know  the  quantity  of  tartaric  acid  in 
the  wine,  we  can  calculate  the  quantity  of  Cu  this  will  hold  in 
solution,  and  deducting  this  from  the  total  copper  in  solution,  we 
obtain  that  which  is  kept  in  solution  by  the  glycerin.  Experi- 
ments have  shown  that  1  gram  of  Cu  =  l-834  gram  of  glycerin. 
The  necessary  data  for  the  calculations  are  therefore  : — 

1  gram  Cu   .        .         .         =1-834  gram  Glycerin. 

1  gram  Tartaric  Acid  .         =0-151  gram  Cu. 

1  gram  Cu   .         .        .         =0-G2  gram  Tartaric  Acid. 

Jorissen's  Reaction  for  Fusel  Oil.  K.  Foerster.  (Ber.  der 
deutsch.  cliem.  Ges.,  xv.  230.)  Jorissen  detects  fusel  oil  in  spirits 
by  tho  red  coloration  which  the  commercial  oil  gives  with  aniline 
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and  hydrochloric  acid.  The  author  confirms  this  reaction,  but 
shows  that  it  is  not  dne  to  amyl  alcohol  or  its  homologues,  but  to 
furfuraldehyde,  which  always  occurs  iu  fnsel  oil  as  an  impurity. 

Detection  of  Fusel  Oil  in  Commercial  Alcohol.  H.  Marquardt. 
(Zeitschr.  fiir  Anahjt.  Ghem.,  1883,  Part  I.;  Chemical  Neivs,  xlvii. 
179.)  The  author  dilutes  150  grams  of  the  alcohol  to  be  examined 
with  water,  so  as  to  bring  it  to  from  12  to  15  per  cent,  of  actual 
alcohol.  He  shakes  it  up  with  50  c.c.  chloroform  for  fifteen  minutes, 
and  draws  off  the  chloroform.  This  process  is  repeated  three  times. 
The  chloroform  extracts  are  mixed  together,  and  shaken  up  three 
times  with  an  equal  volume  of  water  for  fifteen  minutes,  in  order 
to  remove  alcohol.  The  chloroform,  which  now  contains  no  alcohol, 
but  all  the  fusel  oil,  is  mixed  with  a  solution  of  5  grams  potassium 
bichromate  in  30  grams  water  and  2  grams  sulphuric  acid,  and 
heated  for  six  hours  to  85°  on  the  water-bath  in  a  strong,  well- 
corked  bottle,  shaking  frequently.  When  the  oxidation  is  complete 
the  contents  of  the  flask  and  the  washings  are  introduced  into  a 
distillation-apparatus,  and  distilled  down  to  5  c.c.  The  distillate  is 
mixed  with  barium  carbouate,  and  digested  for  about  thirty  minutes. 
The  chloroform  is  distilled  off,  the  residue  is  evaporated  on  the 
water-bath  down  to  about  5  c.c,  freed  from  the  excess  of  barium 
carbonate  by  filtration,  washed,  and  the  filtrate  is  evaporated  to 
dryness  on  the  water-bath.  The  residue  is  dissolved  with  water- 
and  a  few  drops  of  nitric  acid,  so  as  to  make  up  100  c.c.  In  50  c.c. 
the  barium  is  determined,  and  in  the  other  50  c.c.  the  chlorine. 
The  quantity  of  barium  chloride  corresponding  to  the  chlorine  is 
deducted  from  the  total  residue,  and  from  the  baryta  of  the  rest  the 
quantity  of  the  fusel  oil  is  calculated,  so  that  2  mols.  amylic  alcohol 
represent  1  mol.  baryta. 

Detection  of  Benzoic  and  Boric  Acids  in  Milk.  Dr.  Meissl. 
(Cosmos  les  Mondes,  April  7th,  1883;  Chemical  News,  xlvii.  224) 
For  benzoic  acid,  250  to  500  c.c.  of  milk  are  rendered  alkaline  by 
means  of  a  few  drops  of  lime  or  baryta  water.  The  liquid  is  then- 
evaporated  down  to  a  quarter  of  its  bulk,  made  into  a  paste  with  a~ 
little  plaster,  and  dried  in  the  water-bath.  Sand  or  pumice  may  bo 
employed  instead  of  the  plaster.  The  dry  matter  is  finely  powdered, 
moistened  with  acidulated  water,  and  agitated  with  twice  its  volume 
of  cold  alcohol  at  50  per  cent.  The  alcoholic  extract  contains  the 
benzoic  acid  and  the  salts  present  in  the  milk.  The  liquid  is 
neutralized  with  baryta  water  and  concentrated  to  a  very  small 
volume.  This  residue  is  again  acidulated  with  sulphuric  acid, 
and  finally  agitated   with  small  quantities  of  ether.     The  ethereal 
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extract  submitted  to  evaporation  leaves  benzoic  acid  in  a  state  of 
almost  absolute  purity.  Boric  acid  is  not  capable  of  quantitative 
determination  except  present  in  such  proportions  that  its  weight 
may  be  deduced  from  the  increase  in  the  quantity  of  ash.  The 
blowpipe  reaction  is  useless,  since  the  ash  of  pure  milk  gives  a  flame 
bordered  with  green.  The  following  method  is  preferable  : — 100 
c.c.  are  rendered  alkaline  with  lime  water,  evaporated  to  dryness, 
and  incinerated.  The  ash  is  dissolved  in  a  minimum  of  strong 
hydrochloric  acid,  filtered  over  carbon,  and  reduced  to  dryness. 
The  residue  is  moistened  with  a  little  weak  hydrochloric  acid,  a 
little  tincture  of  turmeric  is  added,  and  it  is  finally  dried  in  the 
water-bath.  The  presence  of  the  smallest  trace  of  boric  acid  gives 
this  residue  a  vermillion  or  cherry-red  colour.  Strong  hydrochloric 
acid  gives  also  a  cherry-red  with  turmeric,  but  this  colour  disappears 
on  the  addition  of  water,  and  turns  brown  on  drying. 

Determination  of  Total  Tartaric  Acid  in  Crude  Tartar.  (Zeitsclir. 
fur  Analyt.  Chem.)  Exactly  3  grams  of  the  finely  ground  sample 
are  mixed  in  a  small  beaker  with  30  to  40  c.c.  water  and  2  to  2*5 
grams  potassium  carbonate,  and  boiled  for  from  ten  to  twenty 
minutes,  with  constant  stirring.  The  acid  potassium  tartrate  and  the 
tartaric  acid  combined  with  calcium  are  thus  converted  into  neutral 
potassium  tartrate.  The  whole  is  introduced  into  a  measuring 
cylinder  or  flask  holding  100  c.c,  cooled,  made  up  to  100  c.c,  shaken 
up,  and  after  standing  for  some  time,  filtered  through  a  dry  filter 
into  a  dry  flask.  50  c.c.  of  the  filtrate  are  then  evaporated  down 
to  about  10  c.c,  mixed  with  2  c.c.  glacial  acetic  acid,  and  100  to 
120  c.c  of  alcohol  at  not  less  than  95  per  cent.  To  effect  the  com- 
plete separation  of  the  bitartrate,  the  whole  is  well  stirred  for  some 
time,  and  after  standing  is  filtered.  The  residue  is  washed  with 
alcohol  of  95  per  cent.,  until  the  washings,  which  run  off  after 
dilution  with  water,  no  longer  show  an  acid  reaction.  The  moist 
precipitate,  together  with  the  filter,  is  returned  to  the  capsule, 
stirred  up  with  water,  heated  to  a  boil,  and  titrated  with  normal 
soda.  The  number  of  c.c.  consumed,  multiplied  by  ten,  gives  the 
percentage  of  hydrated  tartaric  acid  in  the  sample. 

Estimation  of  Tannin.  A.  Gawalovski.  (Zeitschr.  fur  Analyt. 
Chem.,  1882,  552.)  Like  other  investigators,  the  author  arrives  at 
the  conclusion  that  the  various  volumetric  methods  of  estimating 
tannin  in  natural  and  commercial  products,  cannot  be  relied  on  for 
accuracy.  He  much  prefers  the  gravimetric  estimation  by  means 
of  copper  sulphate.  But  instead  of  incinerating  the  precipitate  and 
calculating  the  amount  of  tannin  from  the  weight  of  the  residual 
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copper  oxide  (by  multiplying  with  1-304),  as  it  is  usual  to  do,  lie 
recommends  the  precipitated,  washed,  and  dried  copper  tannate  to 
be  weighed,  then  incinerated,  and  the  weight  of  the  copper  oxide 
to  be  deducted  from  that  of  the  precipitate.  The  difference  repre- 
sents the  tannin. 

Estimation  of  Tannin  by  Lowenthal's  Method.  F.  Sirnand. 
(Dingl.  polyt.  Journ.,  ccxliv.  391-400.)  The  author  had  occasion 
to  make  a  number  of  tannin  estimations  according  to  Lowenthal's 
improved  method,  and  found  that  the  percentage  of  tannin  in  the 
same  material  was  subject  to  certain  variations,  higher  results 
being  obtained  when  a  larger  quantity  of  material  was  boiled  out. 
A  series  of  expei'iments  was  therefore  made,  the  object  being  to 
ascertain  the  cause  of  this  discrepancy.  The  analyses  were  con- 
ducted in  the  following  manner:  The  solution  of  potassium  per- 
manganate contained  1  gram  per  litre,  1  c.c.  equal  to  0*00135  gram 
tannin.  It  is  standardized  with  iron,  and  the  tannin  equivalent  cal- 
culated according  to  Neubauer's  estimation  (0*063  gram  oxalic  acid 
=  0' 041 5 7  gram  tannin.)  The  indigo  solution  is  prepared  so  that 
20  c.c.  require  18-20  c.c.  of  the  solution  of  potassium  perman- 
ganate. In  titrating  the  tannin  infusion,  the  author  invariably  used 
20  c.c.  of  indigo  solution,  the  advantage  being  that  the  liquid  to  be 
titrated  gives  the  same  yellow  colour  in  each  case,  so  that  the  eye 
gradually  becomes  accustomed  to  it.  The  gelatin  solution  is  made 
according  to  Lowenthal's  prescription  ;  the  nitration,  however,  is 
conducted  according  to  Kathreiner's  method.  In  preparing  the 
infusion,  the  quantity  of  tannin  should  be  regulated,  so  that  10  c.c. 
of  the  solution  require  12  c.c.  of  potassium  permanganate.  Al- 
though it  is  unnecessary  to  adhere  strictly  to  this  strength,  it  is 
important  to  consider  the  quantity  of  tannin  taken,  and  not  to  use 
too  small  a  quantity,  in  which  case  the  above-mentioned  error 
would  be  multiplied.  Again,  it  is  not  advisable  to  have  the  infusion 
in  too  concentrated  a  state,  as  the  oxidation-products  of  the 
organic  substances  affect  the  yellow  colour  very  considerably,  and 
hinder  the  recognition  of  the  end  reaction.  In  order  to  ascertain 
whether  the  extraction  has  been  complete,  ferric  oxide  paper  is 
used,  i.e.,  strips  of  filter-paper  are  steeped  in  a  solution  of  1  gram 
ferric  chloride,  and  1  gram  sodium  acetate  in  100  c.c.  water,  and 
dried  in  the  air.  This  paper  gives  a  distinctly  visible  black  stain 
with  a  solution  containing  1  part  of  tannin  in  10,000  parts  of  water. 
"With  a  smaller  quantity,  a  black  ring  is  produced  round  the  drop 
of  the  solution  poured  on  filter  paper.  The  acidulated  water  used 
contains  in  100  c.c.  3*786  grams  H3  S  04. 
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The  analysis  is  made  as  follows:  10  c.c.  of  the  infusion  are 
treated  in  a  shallow  porcelain  basin  with  1  litre  of  water  and  20  c.c. 
indigo  solution.  Potassium  permanganate  is  then  added  slowly, 
drop  by  drop,  until  a  yellow  colour,  with  faint  reddish  tinge,  is 
produced.  To  determine  the  oxidizable  "  non-tannin  "  constituents, 
the  tannin  in  50  c.c.  of  the  infusion  is  precipitated  with  50  c.c.  of 
gelatin  solution,  saturated  with  salt,  and  25  c.c.  acidulated  water. 
After  shaking  up  and  allowing  to  stand  for  some  time,  the  mixture 
is  filtered.  25  c.c.  of  the  clear  filtrate  (corresponding  to  10  c.c. 
infusion)  are  then  treated  with  1  litre  of  water  and  20  c.c.  indigo 
solution,  and  titrated  with  potassium  permanganate.  By  deducting 
from  the  quantity  of  potassium  permanganate  used  in  the  direct 
titration  the  quantity  consumed  in  the  second  titration,  the  number 
of  cubic  centimetres  required  to  oxidize  the  tannic  acid  in  10  c.c. 
of  infusion  is  obtained.  As  the  volume  corresponding  to  a  certain 
weight  of  extracted  material  is  known,  and  the  potassium  perman- 
ganate value  of  the  tannin  has  been  determined  previously,  it  is 
easy  to  calculate  the  percentage  of  tannin  in  the  tanning  materials, 
provided  that  in  the  gelatin  filtrate  the  "non-tannin"  bodies  only 
are  titrated.  This,  however,  was  found  not  to  be  the  case.  The 
consumption  of  potassium  permanganate  in  titrating  the  gelatin 
nitrate  is  mainly  due  to  the  solubility  of  the  "  gelatin  tannate  "  in 
dilute  sulphuric  acid.  The  author  is  investigating  this  point  with 
a  view  of  remedying  it. 

Analysis  of  Fats.  K.  Zulkowsky  and  M.  Groger.  (Ber. 
tier  deutsch.  chem.  Ges.,  May  21st,  1883.)  The  authors  have  simpli- 
fied Haussmann's  process,  which  is  based  upon  the  fact  that  an 
alcoholic  solution  of  a  fatty  acid  is  immediately  saponified  on  the 
addition  of  an  alcoholic  solution  of  caustic  potash,  whereas  the 
saponification  of  a  neutral  fat  can  only  be  effected  by  protracted 
boiling.  When  an  alcoholic  solution  of  fatty  acids  and  neutral  fats, 
to  which  some  phenolphthaleine  has  been  added,  is  titrated  with 
caustic  potash,  the  red  colour  disappears  as  long  as  any  fatty  acid 
is  present,  and  the  solution  does  not  attain  a  permanently  red  colour 
until  all  the  fatty  acids  are  saponified.  When  the  red  colour  has  set 
in,  an  excess  of  caustic  potash  is  added,  and  the  whole  boiled  for 
half  an  hour  to  saponify  all  the  neutral  fats,  and  re-titrated,  whereby 
the  amount  of  caustic  potash  required  to  effect  the  saponification  of 
the  neutral  fats  is  ascertained,  and  the  quantity  of  caustic  potash 
required  for  each  titration  represents  the  relative  proportion  of  fatty 
acids  and  neutral  fats  in  the  mixture  operated  on. 

Not  only  is  the  method  useful  in  ascertaining  the  relative  pro- 
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portions  of  fatty  acids  and  neutral  fats  in  a  given  mixture,  but  it 
also  serves  for  testing  fats  generally,  as,  for  instance  : — 

1.  For  determining  the  equivalent  of  a  fat,  i.e.,  the  proportion 
saponifiable  by  an  equivalent  of  caustic  potash,  or  1  litre  of  a 
normal  solution  of  potash.  The  result  obtained  might,  under 
some  circumstances,  serve  as  a  criterion  as  to  the  nature  of  the  fat. 
The  equivalent  would,  no  doubt,  in  the  case  of  butter-testing, 
indicate  whether  the  butter  was  genuine  or  artificial. 

2.  For  determining  the  amount  of  glycerine  (theoretical  yield)  in 
fats  in  the  most  simple  manner  imaginable.  When  a  neutral  fat, 
or  a  mixture  of  a  number  of  such  fats,  is  saponified,  the  following 
reaction  takes  place  : — 

C3H5(OCnH3N-10)3  +  3KOH=C3H803  +  3(CnH2n-1O.OK). 

According  to  the  above  equation,  every  litre  of  normal  potash 
solution  splits  up  one-third  equivalent  of  glycerine — i.e.,  30*667 
grams.  1  c.c.  of  normal  potash  is  therefore  equivalent  to  O030667 
grams  of  glycerine. 

3.  The  amount  of  glycerine  a  fat  would  probably  yield  having 
been  ascertained  by  the  above  titration,  and  provided  the  fat  is 
pure  and  free  from  moisture,  the  theoretical  yield  of  fatty  acids 
would  be  easily  calculated. 

Triglycerides  may  be  considered  to  split  up  in  the  following 
way  : — 

C3  H5  (0  Cn  H2n  - 10)3  =  C3  H2  +  3Cn  H2n  02. 

On  comparing  this  equation  with  the  one  above,  1  litre  of  normal 
potash  represents  one-third  equivalent  of  glycerine  residue,  C3  H2 — 
i.e.,  12*667  grams.  Supposing  v.  c.c.  of  normal  potash  to  have  been 
employed,  the  weight  of  the  glycerine  residue  would  be  (0012667 
v.),  which  may  be  represented  by  the  letter  g,  and  let  F  represent,  in 
grams,  the  original  weight  of  the  fat;  then  F—g  will  represent 
the  yield  of  fatty  acids  to  be  expected  from  it. 

Use  of  Finely-Divided  Lead  for  the  Examination  of  Drying  Oils. 
A.  Livache.  (Moniteur  Sclentifique,  March,  1883;  Chemical  News, 
xlvii.  202.)  The  lead  is  obtained  by  precipitating  with  slips  of 
zinc  a  10  per  cent,  solution  of  lead  nitrate  acidulated  with  a  few 
drops  of  nitric  acid.  The  precipitate  obtained  is  agitated  for  a 
few  moments  with  distilled  water,  washed  by  decantation  two  or 
three  times ;  thrown  into  a  funnel  plugged  with  glass  wool,  washed 
quickly,  first  with  alcohol  and  then  with  ether,  and  dried  in  a 
vacuum  over  sulphuric  acid.     To  expel  traces  of  ether  it  is  lastly 
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exposed  to  the  air  in  thin  layers  for  about  two  hours.  For  the 
examination  of  an  oil,  1  gram  of  the  lead  is  spread  out  in  a 
rather  large  watch-glass,  and  the  oil  in  question  is  allowed  to  fall 
drop  by  drop  from  a  pipette  drawn  out  to  a  point,  placing  the  drops 
in  such  a  manner  that  a  space  may  remain  between  them.  The 
lead  gradually  sucks  up  the  oil,  so  that  every  fragment  is  coated 
with  an  excessively  thin  film  of  oil.  If  the  oil  has  been  added  in 
too  great  quantity  it  forms  a  thick  coating,  which  dries  at  the 
surface,  and  forms  a  solid  pellicle,  which  protects  the  lower  part. 
About  2  parts  of  oil  at  most  should  be  used  for  3  parts  of  lead. 
The  watch-glass  should  have  been  first  tared;  the  lead  is  then 
weighed,  and  afterwards  the  oil  added.  The  watch-glass  is  then 
exposed  to  a  mean  temperature  and  to  full  light,  which  materially 
aids  oxidation.  With  drying  oils  the  increase  of  weight  sets  in 
after  about  eighteen  hours,  and  is  generally  at  an  end  after  three 
days,  when  it  remains  constant.  With  non-drying  oils  the  weight 
generally  does  not  begin  to  vary  until  after  four  or  five  days, 
numerous  series  of  experiments  have  shown  the  following  numbers 
as  the  limits  of  the  increase  of  weight  of  oils  in  presence  of  finely- 
divided  lead  :  Linseed,  14  to  15'5  per  cent. ;  nut,  7'5  to  8'5  ;  cotton 
5  to  6 ;  beech-nut,  4  to  5  per  cent.  The  non-drying  oils  give  an  in- 
crease of  weight  from  1  to  3  per  cent.,  and  it  is  only  after  the  lapse 
of  some  months  that  we  find  an  increase  of  4  to  5  per  cent. 

Effects  of  Oils  on  Metals.  C.  W.  Volney.  (Analyst,  April, 
1883.)  The  author's  experiments  were  undertaken  with  the  object 
of  establishing  the  relative  value  of  different  oils,  not  only  as  lubri- 
cators, but  also  as  protectors  of  the  different  metals. 

Effect  on  Brass. — Strips  of  sheet  brass  were  covered,  each 
separately,  with  oil.  The  temperature  was  81°  F.  The  strips  of 
metals  were  weighed ;  the  temperature  was  kept  uniformly  at  81° 
F. ;  after  sixteen  days  the  metal  was  removed  from  the  oil  and 
carefully  washed  with  alcohol,  dried  and  weighed. 

1.  Menhaden  Oil. — Weight  of  metal,  O590.  The  oil  had  become 
thick,  gummy,  and  covered  with  a  tough  skin.  After  cleaning  and 
drying  the  metal  weighed  0'587  ;  loss,  O003.  The  metal  itself  was 
covered  with  a  green  film  ;  the  colour  of  the  oil  was  unchanged. 

2.  Crude  Cottonseed  Oil. — Weight  of  metal  when  immersed, 
0'574.  The  oil  had  retained  its  original  consistency.  The  metal 
was  covered  with  a  green  film  ;  the  colour  of  the  oil  was  unchanged. 
Weight  of  metal  after  washing  and  cleaning,  0572  ;  loss,  0"002. 

3.  Lard  Oil. — Weight  of  metal  when  immersed,  0*572;  the  oil 
showed  no  change  of  consistency  or  colour  ;  there  was  only  a  slight 
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tinge  of  green   on  the   metal,   which   weighed   after  washing  and 
cleaning,  05715  ;  loss,  not  quite  O001. 

4.  Olive  Oil. — Weight  of  metal  before  immersion,  0794.  The  oil 
was  green  from  dissolved  oleate ;  the  metal  was  thickly  covered 
with  green  film.  "Weight  of  metal  after  washing  and  cleaning, 
0790;  loss,  0-004. 

5.  Neatsfoot  Oil. — Weight  of  metal  before  immersion,  0'791 ;  no 
change  in  colour  or  consistency  of  oil,  but  a  green  residue  or 
precipitate  had  collected  on  the  bottom  of  the  glass;  the  metal 
was  covered  with  green  oleate.  Weight  of  metal  after  washing 
and  cleaning,  0787;  loss,  0-004. 

6.  Crude  Petroleum  from  Scio.- — Weight  of  metal  before  immer- 
sion, 0'717.  No  change  was  observed  in  consistency  or  colour  of 
the  oil,  and  there  was  no  change  in  the  appearance  or  colour  of  the 
metal.  Weight  of  metal  after  washing  and  cleaning,  0*717;  loss, 
none. 

The  foregoing  trials  express  in  themselves  the  fact  that  the 
mineral  oils  form  the  best  protectors  for  brass.  The  figures  obtained 
by  expressing  the  loss  caused  by  the  oils  upon  the  metal,  give  also 
the  relative  value  of  the  oils  in  this  respect.  Reduced,  the  follow- 
ing table  is  obtained,  which  may  be  considered  as  an  indicator  of 
the  dissolving  or  corroding  effect  of  these  oils  upon  brass : — 


Menhaden  Oil 

Neatsfoot  Oil 

Olive  Oil. 

Crude  Cottonseed  Oil 

Lard  Oil 

Crude  Petroleum  from  Scio 


•511 
•505 
•504 
•348 
•131 
•000 


These  figures  express  the  chemical  effect  of  these  oils  upon 
brass,  and  thus  give  values  for  the  estimation  of  these  oils  as  pro- 
tectors of  metals  ;  to  form  estimates  of  their  values  as  lubricators, 
the  above  obtained  factors  will  doubtless  prove  valuable,  but  the 
mechanical  action  in  friction  will  have  also  to  be  considered. 

It  should  be  borne  in  mind  that  the  numbers  here  given  throw  no 
light  on  the  action  of  other  oils  not  investigated,  as  the  acidity  of 
the  different  vegetable  and  animal  oils  varies.  Probably  the  results 
of  their  effects  upon  metals  will  differ ;  but  in  general  it  may  be 
stated  that  these  oils  in  course  of  time  will  invariably  show  acidity, 
and  in  this  respect  only  mineral  oils  are  excepted. 

Dialysis  with  the  Application  of  Chloroform,  Water,  or  Ether, 
and  its  Significance  for  the  Analysis  of  Vegetable  and  Animal 
Albuminoids.     H.  Struve.    (Journ.  filr  praht.  Chem,,  1883,  No.  4 ; 
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Chemical  Neivs,  xlvii.  281.)  The  author  ascribes  the  imperfect 
success  which  has  attended  dialytic  researches  ou  the  albuminoids 
to  three  causes :  the  instability  of  the  substances,  the  use  of  parch- 
ment paper,  and  the  difficulty  of  examining  the  substances  which 
pass  through  the  dialyser.  To  meet  the  first  difficulty,  of  which 
all  experimentalists  have  been  aware,  the  operation  has  always 
been  carried  out  at  the  lowest  practicable  temperature,  as  quickly 
as  possible,  and  with  frequent  renewal  both  of  the  external  liquid 
and  of  the  parchment  paper.  The  difficulty  of  meeting  with  a  good 
parchment  paper  of  uniform  quality  is  well  known.  The  author  con- 
siders that  the  distinction  between  colloid  and  crystalloid  substances, 
as  proposed  by  Graham,  cannot  be  maintained.  For  the  membrane 
he  selects  the  bladders  of  animals.  He  softens  them  in  water,  frees 
them  mechanically  from  fat  as  completely  as  possible,  and  then 
treats  them  repeatedly  with  ether.  Bladders  thus  prepared  and 
submerged  in  ether  retain  their  good  qualities  for  years.  For  the 
external  fluid  he  recommends  water  which  has  been  shaken  up 
with  an  excess  of  chloroform,  and  allowed  to  separate  on  standing. 
It  prevents,  or  at  least  retards,  chemical  changes  iu  the  substances 
operated  upon. 

The  Testing  of  Commercial  Albumen.  A.  H.  Allen.  (Analyst, 
1882,  209.)  Commercial  albumen  is  liable  to  adulteration  with 
gum,  dextrin,  flour,  sugar,  etc.  For  its  examination,  5  grams 
of  the  powdered  sample  should  be  treated  with  50  c.c.  of  cold 
water,  with  frequent  stirring,  until  all  soluble  matter  is  dissolved. 
Pure  and  good  samples  leave  no  residue.  A  few  drops  of  acetic 
acid  should  next  be  added,  and  any  undissolved  matter  filtered  off 
through  silk  or  fine  muslin.  It  may  consist  of  coagulated  albumen, 
casein,  starch,  or  membranous  matter.  The  casein  may  be  dis- 
solved out  by  treatment  with  very  dilute  caustic  soda,  and  pre- 
cipitated by  exactly  neutralizing  its  solution  with  acetic  acid. 
The  aqueous  solution  of  the  sample  is  boiled,  when  the  albumen  is 
thrown  down  as  a  flocculent  precipitate,  which  may  be  filtered  off, 
washed,  and  weighed  ;  or  ignited  with  soda-lime,  and  the  albumen 
deduced  from  the  ammonia  obtained.  The  filtrate  should  be  treated 
with  acetic  acid  and  potassium  ferrocyanido  to  make  sure  that  no 
albuminoid  remains  in  solution.  Its  absence  being  proved,  tannin 
may  be  added  to  precipitate  any  gelatin ;  and  the  filtrate  concen- 
trated to  a  small  bulk,  and  treated  with  alcohol  to  precipitate  any 
gum  or  dexterin,  while  sugar,  if  present,  will  remain  in  solution 
in  the  alcoholic  liquid,  aud  may  be  detected  by  boiliug  off  the 
alcohol,  heating  with  hydrochloric  acid,  and  testing  the  liquid  with 


CHEMISTRY. 


73 


Fehling's  solution.     Sugar  might  also  ba  extracted  by  treating  the 
original  solid  sample  with  alcohol. 

Ziegler's  method  of  assaying  commercial  albumen  is  to  dissolve 
20  grams  of  the  sample  in  100  c.c.  of  cold  water,  strain  through 
a  sieve,  and  add  10  c.c.  of  the  clarified  liquid  to  a  boiling  20  per 
cent,  solution  of  alum.  After  noting  the  appearance  and  volume 
of  the  coagulum,  it  is  washed,  dried,  and  weighed.  De  Coniuck 
(Jourti.  Chem.  Soc,  xxv.  1129)  finds  that  the  process  gives  a  pre- 
cipitate containing  not  more  than  1  per  cent,  of  albumina,  and  that 
it  is  sufficiently  accurate  for  the  purposes  of  the  calico-printer. 
With  pure  albumen  very  good  results  are  obtainable,  and  their 
accuracy  is  not  affected  by  the  presence  of  dextrin,  but  gum 
arabic  prevents  the  precipitation  of  albumen  to  a  very  notable 
extent.  The  proportion  of  ash  cannot  be  readily  ascertained  by 
direct  ignition  of  the  albumen,  owing  to  the  fusible  nature  of  the 
carbonate  of  sodium  and  other  salts  of  which  the  ash  is  mainly 
composed.  The  difficulty  may  be  obviated  by  treating  a  weighed 
quantity  of  the  sample  in  a  porcelain  crucible,  with  nitric  acid  of 
T42  speciBc  gravity,  and  two  or  three  drops  of  strong  sulphuric 
acid.  On  heating  gently,  the  albumen  dissolves  to  a  clear  yellow 
liquid,  which  may  be  evaporated  to  dryness  without  trouble,  giving 
a  residue  which  readily  burns  and  leaves  an  ash  of  tolerably  high 
melting  point.  Operating  in  this  manner,  J.  C.  Belcher  obtained 
in  the  author's  laboratory  the  following  percentages  of  "  sulphated 
ash  "  from  a  series  of  samples  of  commercial  albumen  manufactured 
by  a  leading  firm  : — 


"  No.  1"  Egg  Albumen 

"No.  2"     „ 

"  Befined  "  Blood  Albumen 

"  Prime  " 

"  No.  1  " 

"No.  2" 

"  No.  3  " 

"Black" 

All   the   ashes   were   white 


Sulphated  Ash, 
per  cent. 
.  7-4 
.  7-0 
.  9-1 
.  8-5 
.  9-2 
.  8-9 
.  9-7 
.     6-2 


except  that  yielded  by  the  black 
albumen,  which  gave  a  reddish  ash,  owing  to  the  presence  of  blood- 
corpuscles  in  the  original  sample.  Curiously  enough,  in  this,  the 
lowest  grade  of  genuine  albumen,  the  ash  is  less  than  in  the  better 
kinds. 

Volumetric  Estimation  of  Albumen  in  Urine.  C.  Tanret. 
{Lancet,  Oct.  14,  1882,  614.)  The  process  consists  in  the  precipi- 
tation of  the  albumen  from  the  urine,  previously  acidulated   with 
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acetic  acid,  by  means  of  a  solution  of  double  iodide  of  mercury  and 
potassium.  The  formula  for  the  solution,  0'05  gram,  of  which 
is  calculated  to  precipitate  0"005  gram  of  albumen,  is — potassium 
iodide,  3'22  grams;  mercuric  chloride,  1*35  gram;  water  to  100  c.c. 
In  applying  the  test,  10  c.c.  of  urine  are  taken,  into  which  2  c.c. 
of  acetic  acid  are  stirred  with  a  glass  rod,  and  the  test  liquor 
is  run  in  from  a  pipette  discharging  0"05  c.c.  at  a  time,  until  the 
precipitate  formed  is  no  longer  redissolved  by  stirring ;  when  this 
point  is  reached,  a  drop  of  urine  is  taken  after  each  fresh  addition 
and  placed  in  a  watch-glass  with  a  minute  quantity  of  a  1  per  cent, 
solution  of  mercuric  chloride.  The  precipitation  is  completed  when 
a  yellowish  red  colour  is  observed  in  the  watch-glass,  due  to  the 
formation  of  red  iodide  of  mercury.  The  number  of  005  c.c. 
added,  after  deducting  three  as  having  been  used  in  excess,  if 
reckoned  as  half  grams,  will  represent  the  quantity  of  albumen  in 
a  litre  of  the  urine.  The  test  may  be  effected  by  the  presence  of 
alkaloids  in  the  urine,  but  the  precipitate  formed  in  consequence 
will  dissolve  either  on  the  application  of  heat  or  the  addition  of 
alcohol. 

Estimation  of  Urea  by  Sodium  Hypobromite.  C.  Arnold. 
(Archiv  der  Pharm.  [3],  xx.  356-361.)  The  decomposition  of 
urea  in  Hiifner  and  Simpson's  apparatus  is  greatly  facilitated  by 
an  excess  of  alkali  in  the  solution.  An  excess  of  bromine  above 
45  c.c.  per  litre  ceases  to  raise  the  results  when  the  bromine 
solution  contains  a  definite  amount  of  alkali.  An  excess  of  alkali 
is  more  advantageous  than  an  excess  of  bromine.  Hiifner's  appa- 
ratus yields  as  good  results  as  Simpson's  only  when  the  solution 
contains  1  per  cent.  urea.  In  cases  where  pure  urea  is  to  be 
estimated,  the  Bunsen-Salkowski  process  is  the  best.  Compai'ed 
with  a  direct  estimation  of  urea  by  soda-lime,  Hiifner's  method 
yields  results  9  per  cent,  too  low.  Comparisons  of  nitrogen  in 
urine  estimated  by  soda-lime,  Liebig-Pfliiger  and  Hiifner-Knop's 
method,  the  soda-lime  results  being  the  standard,  show  that 
Liebig's  process  gives  a  result  more  than  0'5  per  cent,  too  low, 
and  Hiifner's  nearly  7  per  cent,  below  the  true  quantity.  It  is 
therefore  evident  that  Hiifner's  method  is  not  adapted  for  exact 
scientific  work. 

New  Process  for  the  Determination  of  Urea.  L.  Hugounenq. 
(Moniteur  Scientifique,  xiii.  590.)  5  c.c.  of  the  urine,  previously 
filtered  through  purified  animal  charcoal,  are  heated  with  15-20  c.c. 
of  water  to  190°  C.  in  a  closed  tube.  The  ammonia  thus  formed 
is  then  estimated  by  titration  with  standard  normal  sulphuric  acid. 
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The  number  of  c.c.  of  acid  required,  multiplied  by  six,  give  the 
weight  in  grams  of  urea  contained  in  one  litre  of  urine.  Albuminous 
urines  must  first  be  boiled  to  coagulate  the  albumen.  Urines  con- 
taining sugar  or  large  quantities  of  magnesia  arc  not  adapted  for 
this  process. 

Influence  of  Gum  Arabic  in  certain  Chemical  Reactions.  J. 
Lefort  and  P.  Thibault.  (Journi  de  Pharm.  et  de  Chim.  [5],  vi. 
169-174;  and  Journ.  Ghem.  Soc,  1882,  1322.)  Mercuric  sulphide 
is  rapidly  precipitated  when  mercuric  chloride  is  added  to  the 
sulphur  springs  at  Bagneres  de  Luchon  ;  but  if  to  the  waters 
solutions  of  gum  arabic,  sarsaparilla,  wild  pansy,  beef  tea,  albumen, 
or  apple  jelly  be  added,  no  precipitation  will  take  place  on  addition 
of  mercuric  chloride. 

It  was  thought  interesting  to  study  the  solvent  action  of  gum 
arabic  on  the  sulphides  of  other  metals,  with  the  view  of  ascertain- 
ing whether  this  property  is  peculiar  to  the  waters  of  Luchon.  At 
first  the  non-precipitation  of  mercuric  chloride  was  attributed  to  the 
viscosity  of  the  solution,  but  this  is  disproved  by  the  fact  that  if 
gum  arabic  be  replaced  by  glycerol,  a  precipitate  is  produced. 

Decinormal  solutions  of  sodium  sulphide  and  different  metallic 
salts,  and  a  solution  of  gum  arabic  (1  to  2),  were  prepared.  In  each 
case  10  c.c.  of  the  metallic  solution  were  treated  with  3  c.c.  of  the 
gum  solution  ;  and  to  another  equal  volume,  3  c.c.  of  distilled  water 
was  added.  To  each  of  these,  10  c.c.  of  the  sulphide  solution  was 
added,  with  the  following  results  : — 


Without  Gum. 

With  Gum. 

Lead  Acetate 

Black  precipitate 

Brown  solution 

Silver  Nitrate     .     .     . 

;>             ,, 

Black        „ 

Ferrous  Sulphate  .     . 

!)                                9) 

5»                            !. 

Manganese  Sulphate  . 

Flesh  coloured  precipitate 

Light  brown  solution 

Mercuric  Chloride 

Black  precipitate 

Dark       „ 

Copper  Sulphate    .     . 

>>             )i 

>•         it             » 

Zinc  Sulphate   .     .     . 

White 

Colourless             „ 

AntimonyTrichloride  +  11  CI 

Orange      ,, 

Orange  coloured  „ 

Arsenic  Trioxide    .... 

Lemon  yellow  precipitate 

Lemon  yellow      ,, 

Under  the  above  conditions,  gum  arabic  prevents  the  precipita- 
tion of  metallic  sulphides,  but  in  more  concentrated  solutions,  or  in 
presence  of  very  small  quantities  of  gum,  precipitation,  more  or  less 
incomplete,  takes  place.  Metallic  hydrates,  in  presence  of  gum 
arabic,  behave  in  a  similar  manner  to  the  sulphides. 

The  formation  of  other  precipitates  is  also  prevented,  as  that  of 
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calcium  phosphate  in  neutral  solutions,  uranium  ferrocyanide,  and 
ferric  hydrate  when  a  dilute  solution  of  ferric  chloride  is  treated 
with  ammonia.  The  alkaloids  quinine,  cinchonine,  morphine, 
strychnine,  brucine,  veratrine,  are  not  precipitated  by  phospho- 
molybdic  acid,  potassium  mercuric  iodide,  or  tannin,  in  presence  of 
gum  arabic.  The  non-precipitation  of  dilute  solutions  in  presence 
of  gum  arabic  is,  however,  not  absolutely  general,  lead  iodide, 
mercuric  iodide,  barium  sulphate,  and  lead  carbonate  being  pre- 
cipitated in  presence  of  the  gum,  although  more  slowly  than  when 
it  is  absent. 

The  intense  colorations  produced  on  adding  the  reagent  to  the 
metallic  solutions  containing  gum,  shows  that  a  reaction  has  taken 
place  ;  it  therefore  remains  to  be  proved  whether  the  precipitate  is 
soluble  in  gum  arabic,  or  held  in  suspension  in  an  exceedingly  fine 
state  of  division.  The  authors  are  inclined  to  think  the  latter  is  the 
more  probable,  since  concentrated  solutions  of  gum  arabic  fail  to 
dissolve  the  precipitated  substances,  even  when  recently  formed. 

From  a  physiological  point  of  view,  this  solvent  action  is  interest- 
ing, since  it  throws  a  light  upon  the  existence  of  insoluble  bodies, 
such  as  phosphates,  oxide  of  iron,  etc.,  in  solution  in  the  animal  and 
vegetable  juices. 

It  is  important  to  notice  that  the  ordinary  method  of  estimating 
gum  arabic  by  precipitation  with  lead  acetate,  and  decomposing  the 
lead  compound  with  sulphuretted  hydrogen,  cannot  yield  accurate 
results.  It  is  better  to  decompose  the  lead  compound  by  boiling  it 
with  a  concentrated  solution  of  ammonium  carbonate. 

Methods  of  Microchemical  Research.  A.  Tschirch.  (Archiv 
der  Pharm.  [3],  xx.  801.  From  Pharm.  Journ.)  The  author 
thinks  that  microchemistry  must  always  be  distiuguished  by  a  series 
of  colour  reactions  ;  that  in  the  same  manner  as  the  changes  of 
colour,  etc.,  in  experiments  on  the  large  scale  are  examined  in  the 
test  tube,  so  that  they  must  be  similarly  observed  on  the  slide  of 
the  microscope.  The  actual  process  is  simple.  The  objects  to  be 
examined  must  be  either  in  thin  sections,  fine  powder,  or  as  fibres,  a 
drop  of  the  reagent  is  placed  on  a  slide  and  allowed  to  flow  slowly 
towards  the  object,  the  operator  observing  through  the  instrument. 
Many  physical  as  well  as  chemical  changes  may  thus  be  detected  : 
expansion  or  contraction,  refractive  changes,  commencement  of 
coloration,  evolution  of  gas  bubbles,  solution,  etc.  The  iodine 
starch  reaction  of  Stromeyer  was  the  first  to  be  employed  with  the 
microscope  ;  from  it  is  learned  the  topography  and  division  of  starch 
in  plants,  the  way  it  is  stored  up,  and  the  process  of  its  conversion ; 
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this  reaction  has  also  taught  the  difference  between  pure  cellulose 
and  woody  fibre  and  the  nature  of  intercellular  substance.  The 
reactions  with  zinc  chloride  and  iodine,  and  with  sulphuric  acid  and 
iodine,  are  also  striking  instances  of  the  value  of  microchemistry, 
affording  an  easy  method  of  distinguishing  vegetable  from  animal 
fibres,  the  first  colouring  pure  cellulose  violet,  and  the  second  dis- 
solving it  with  an  intensely  blue  colour,  the  lignin  encrusting  the 
fibres  having  been  previously  removed  by  maceration  in  nitric  acid, 
alkalies,  or  Schultze's  maceration  fluid.  Thus  sulphuric  acid  and 
iodine  stain  cork  dai*k  yellow,  thereby  affording  a  trustworthy  test 
for  all  membranes  or  sections  containing  suberin.  The  solubility  of 
pure  cullulose  in  "  cuoxam,"  discovered  by  Schweitzer,  is  also 
credited  to  microchemistry  ;  the  reagent  may  be  prepared  by  digest- 
ing copper  turnings  in  concentrated  ammonia,  or  by  decomposing  a 
concentrated  solution  of  copper  sulphate  with  ammonia  until  the 
precipitated  hydroxide  is  redissolved. 

The  maceration  process  of  Sckultze  is  a  valuable  aid  to  operations 
iu  microchemistry ;  the  substance  is  treated  with  nitric  acid  and 
potassium  chlorate,  either  in  the  cold,  or,  in  cases  of  obstinate 
samples,  is  boiled  for  a  short  time,  when  the  cells  are  isolated  by  the 
solution  of  the  intermediate  lamellae.  Amongst  the  instances  given 
of  its  utility  in  food  analysis,  is  the  separation  of  those  peculiar  cells 
of  radiating  branchial  form  which  exist  in  the  tea  leaf,  and  are  not 
found  in  other  leaves  used  for  its  adulteration  (they  are,  however, 
found  in  some  of  the  camellia  family). 

This  treatment  has  also  the  advantage  of  dissolving  the  coloured 
incrustations  of  cinnamon,  roasted  coffee,  etc.,  and  leaving  the 
substances  ready  for  further  examination.  Potash  plays  an  im- 
portant part  in  microchemistry,  as  it  renders  many  objects  trans- 
parent -which  are  not  made  so  by  other  reagents ;  it  was  by 
successive  treatment  with  potash  solution,  acetic  acid,  and  iodine, 
i  hat  Bohm  was  able  to  perceive  in  chlorophyl  the  small  particles  of 
starch  which  had  hitherto  escaped  observation.  The  most  striking 
success  in  the  science  is  that  of  Sachs  with  Trommer's  sugar  test, 
which,  with  slight  modifications,  enables  the  microscopist  to  identify, 
and  even  estimate  quantitatively,  cane-  and  grape-sugar,  dextrin, 
gums,  and  albuminous  substances  in  single  cells. 

The  author  alludes  to  the  tinctorial  methods  which  are  employed 
in  the  examination  of  microbes,  but  which  do  not  come  under  the 
strict  domain  of  chemistry;  he  urges  more  extensive  use  of  the 
microscope,  together  with  the  micropolariscope  and  spectroscope, 
and  the  study  of  botany  and  physics  amongst  chemists. 
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The  Use  of  Bromine  in  Testing  for  Alkaloids.  C.  L.  Bloxam, 
(Chemical  Neivs,  xlvii.  215.)  If  the  alkaloids  be  dissolved  in  dilute 
hydrochloric  acid,  and  tested  with  bromine  water,  the  following 
reactions  are  observed. 

1.  Strychnine. — A  yellow  precipitate,  which  is  dissolved  by 
boilino1.  If  bromine  water  be  added  drop  by  drop,  and  the  solution 
boiled  between  each  addition,  a  fine  violet  colour  is  produced  ;  the 
slightest  excess  of  bromine  bleaches  it,  but  the  colour  returns  on 
boiling. 

2.  Brucine. — A  violet  colour  in  the  cold,  followed  by  a  yellow 
precipitate  on  adding  more  bromine. 

3.  Narcotine. — A  copious  yellow  precipitate,  even  in  weak 
solutions.  If  bromine  water  be  added  by  degrees,  and  the  solution 
boiled,  a  rose-pink  colour  is  obtained,  easily  distinguished  from  the 
violet  furnished  by  strychnine. 

4.  Quinine  behaves  like  narcotine,  but  is  not  so  easily  precipitated 
by  bromine  water.  If  the  quinine  solution,  after  addition  of  excess 
of  bromine,  be  covered  with  weak  ammonia,  the  characteristic  green 
colour  is  seen  at  the  plane  of  junction  of  the  liquids. 

5.  Morphine  is  not  precipitated  by  bromine  water  unless  the 
solution  be  rich  in  morphine.  If  an  excess  of  bromine  water  be 
added,  the  solution  bolied,  a  piece  of  zinc  or  tin  introduced,  the 
liquid  again  boiled  for  a  minute  or  two,  cooled,  and  weak  ammonia 
poured  in  so  as  to  float  upon  the  surface  of  the  liquid,  a  delicate 
pink  band  of  colour  is  seen  at  the  plane  of  j  unction,  and  is  diffused 
through  the  liquid  on  shaking  the  tube. 

6.  Cinclionine  in  strong  solutions  gives  a  yellow  precipitate 
with  bromine  water,  but  no  characteristic  reaction. 

The  following  pi-ocess  of  testing  has  enabled  the  author  to  dis- 
tinguish with  certainty  between  the  above  alkaloids  dissolved  in 
large  excess  of  dilute  hydrochloric  acid,  and  presented  as  unknown 
solutions : — 

To  the  solutions  of  the  alkaloid  in  hydrochloric  acid — 

1 .  Add  ammonia  in  slight  excess.  Precipitate  :  cinchonine,  nar- 
cotine, quinine.     Dissolved  in  large  excess  :  quinine. 

2.  Add  bromine  water  from  the  end  of  a  glass  rod.  Violet 
colour :  brucine.  Yellow  precipitate :  probably  strychnine  or 
narcotine.  Boil,  and  continue  to  add  bromine  water  in  very  small 
portions,  boiling  after  each  addition.  Violet  colour:  strychnine. 
Rose  colour:  narcotine  or  quinine.  Add  bromine  water  in  excess 
and  boil ;  divide  the  solution  into  two  parts — 
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(a)  Cool,  and  float  weak  ammonia  on  the  surface.  Green  colour  : 
quinine.    White  precipitate  :  cinchonine  or  narcotine. 

(5)  Add  a  fragment  of  metallic  zinc,  boil  for  a  minute  or  two, 
cool,  and  float  weak  ammonia  on  the  surface.  Pink 
colour :  morphine. 

Bromine  water  of  convenient  strength  is  made  bj  shaking  30 
drops  of  bromine  with  8  ounces  of  water. 

The  author  has  not  succeeded  in  obtaining  in  a  pure  state  the  fine 
colouring  matter  produced  by  brominating  morphine  and  reducing 
with  zinc  or  tin  in  hydrochloric  solution.  The  colour  is  produced 
without  addition  of  ammonia  if  the  liquid  be  treated  with  excess  of 
zinc  ;  it  is  bleached  by  boiling,  but  returns  on  cooling ;  hydrochloric 
acid  also  bleaches  it,  but  ammonia  restores  it. 

Putrid  Fermentation,  and  the  Alkaloids  produced  by  it.  A. 
Gautier  and  A.  Etard.  (Comptes  Reridus,  xciv.  1598 — 1601; 
Journ.  Chem.  Soc,  1883,  224.)  The  authors  consider  that  the 
apparently  complex  phenomena  of  putrid  fermentation  may  be  ex- 
plained by  regarding  putrefaction  as  a  breaking  up  by  hydration  of 
the  complex  albuminoid  molecule  into  the  simple  nuclei  which  enter 
into  its  composition.  As  in  the  results  Schiitzenberger  obtained  with 
barium  hydroxide,  so  by  the  action  of  the  bacteria,  the  albuminoid 
molecule  splits  up  first  into  two  principal  parts ;  one  of  these  is 
relatively  stable,  giving  rise  to  the  glucoproteins  and  leucines 
to  which  Schutzenberger  attributes  the  formula  Cn  Hr>a — 4N"2  0.2, 
whilst  the  other  is  unstable,  and  decomposes  rapidly,  with  for- 
mation of  ammonia,  carbonic  anhydride,  and  formic,  acetic,  and 
oxalic  acids.  But  whilst  Schiitzenberger's  method  is  incapable  of 
hydrating  the  amides  formed, — the  leucines  and  leuceines, — bacteria 
slowly  change  them  into  ammoniacal  salts,  and  also  by  the  hydra- 
tion of  the  crystalline  body,  Cn  H2G  N2  06,  produced  abundantly 
in  the  putrefaction  of  fish. 

Putrefaction  being  essentially  a  process  of  hydration,  it  follows 
that  the  aromatic  derivatives  and  the  bases  formed  durino-  the 
fermentation  pre-exist  as  nuclei  in  the  albuminoid  molecule.  In 
order  to  obtain  the  bases,  the  liquid  products  of  putrefaction  of  the 
skate  are  acidulated  with  sulphuric  acid  and  evaporated  in  a 
vacuum,  whereby  indole,  phenol,  and  other  volatile  products  are 
removed,  the  residue  is  then  treated  with  baryta  and  chloroform, 
which  dissolves  the  bases.  After  purification,  they  are  colourless 
oily  liquids  having  all  the  characters  of  the  bases  described  by 
Selmi.  They  have  an  odour  like  that  of  the  carbylamines,  recalling 
that  of  hawthorn  and  hydrocollidine,  resinify  rapidly,  and  give  the 
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reactions  of   the  ptomaines.     The  hydrochlorides  crystallize  well, 
and  yield  sparingly  soluble  crystalline  platinochlorides. 

By  fractionation  two  bases  were  isolated,  one  having  the  formula 
of  parvoline,  C9  H13  N,  and  yielding  a  platinochloride  which  becomes 
rose-coloured  on  exposure  to  the  air,  the  other,  an  oil  boiling  at 
about  110°.  The  latter  gives  a  hydrochloride  crystallizing  in 
slender  needles  of  bitter  taste.  The  platinochloride  is  pale-yellow 
and  sparingly  soluble  ;  the  aurochloride  is  very  unstable.  Although 
the  analytical  results  agree  better  with  the  formula  C8H11N',  the 
author  assigns  to  this  base  the  formula  C8  H13  N,  as  the  boiling 
point,  viscosity,  and  general  properties  so  very  closely  resemble 
those  of  Cahours  and  Etard's  hydrocollidine,  with  which  he  believes 
it  to  be  isomeric. 

From  these  considerations,  the  occurrence  of  indole  and  of  pyridic 
and  hydropyridic  bases  amongst  the  products  derived  from  albu- 
minoids by  putrefactive  hydration,  the  authors  feel  compelled  to 
admit  the  existence  of  the  homologous  series,  C5  H5  N  and  C5  H7  N, 
in  the  radicles  of  the  proteid  molecule. 

Contribution  to  the  Knowledge  of  the  Alkaloids  produced  by 
Putrefaction.  L.  Brieger.  (Zeitschr.  fur  Physiol.  Ghent.,  vii. 
274-281.)  If  pepton,  which  has  been  obtained  from  fibrin  by  the 
action  of  the  gastric  juice,  and  free  from  putrefaction  produces 
(indol,  phenols,  oxyacids),  is  evaporated,  extracted  with  boiling 
alcohol,  and  the  residue  remaining  after  the  evaporation  of  the 
alcohol  taken  up  with  pure  hot  amylic  alcohol,  filtered  and  evapo- 
rated, there  remains  an  amorphous  mass  which  possesses  strongly 
poisonous  properties.  The  substance  is  readily  soluble  in  water, 
but  insoluble  in  ether,  benzol,  and  chloroform.  The  aqueous  solu- 
tion affords  a  white  precipitate  with  phospho-molybdic  and  phospho- 
wolframic  acids,  a  yellow  precipitate  with  potassio-cadmic  and 
potassio-mercuric  iodides,  and  a  red  precipitate  with  cadmium- 
bismuth  iodide.  Auric  and  mercuric  chlorides  also  produce  precipi- 
tates in  the  solution,  but  not  platinic  chloride.  Iodine  solutions  give 
brown  precipitates,  tannin  colours  the  solution  brown,  ferricyanide 
of  potassium  and  ferric  chloride  blue.  The  white  precipitate  ob- 
tained by  Millon's  reagent  becomes  intensely  red  on  boiling.  The 
toxic  subcutaneous  dose  of  the  evaporated  extract  is  for  frogs,  0'05 
to  O'l  gram,  and  for  small  rabbits,  05  to  1  gram,  death  being  preceded 
by  a  condition  of  paralysis  and  drowsiness.  The  poisonous  sub- 
stance was  also  prepared  once  from  Witt's  dry  pepton,  but  subse- 
quently its  preparation  from  this  pepton  was  no  longer  successful, 
and    it    was  confirmed    that  also   this    pepton    possessed    of   itself 
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absolutely  no  poisonous  properties,  although  by  the  renewed  action 
of  artificial  gastric  juice  it  afforded  small  amounts  of  the  poison. 
The  same  toxic  substance  may  be  prepai'ed  from  putrefied  albu- 
minous bodies,  such  as  fibrin,  casein,  the  brain,  liver,  and  muscle 
flesh.  The  poisonous  substance  which  has  recently  been  repeatedly 
observed  in  urine,  the  author  believes  to  be  identical  with  that 
obtained  from  pepton. 

The  Isolation  of  Morphine  in  Forensic  Investigations.  F.  B. 
Power.  (Pharm.  Zeitschr.  filr  Ritssland,  1883,  49.).  For  the  iso- 
lation of  small  quantities  of  this  alkaloid  in  a  pure  state,  the  autbo- 
recommends  the  following  process  : — 

The  finely-divided  portions  of  the  cadaver  are  repeatedly  extracted 
with  acidulated  water  (urine  and  other  liquids  being  first  concen- 
trated by  evaporation),  the  combined  liquids  filtered,  evaporated  to 
nearly  a  syrupy  consistence  on  a  water-bath,  extracted  with  from 
4  to  5  times  its  volume  of  95  per  cent,  alcohol,  again  filtered,  the 
filtrate  freed  from  alcohol  by  distillation,  the  residue  in  the  retort 
again  filtered  and  then  shaken  with  amylic  alcohol  as  long  as  colour- 
ing matters  continue  to  be  abstracted.  Thereupon  the  acid  solution 
is  heated  to  from  50  to  60°  C,  an  equal  volume  of  amylic  alcohol 
added  and  agitated,  the  liquid  then  made  alkaline  with  ammonia 
water,  and  again  agitated  for  some  time.  After  the  separation  and 
removal  of  the  amylic  alcohol  from  the  aqueous  liquid,  the  operation 
is  repeated  by  agitation  with  a  fresh  portion  of  amylic  alcohol. 
The  amylic  alcohol  liquids  are  then  distilled  or  allowed  to  volatilize 
on  a  water- bath,  the  residue  evaporated  to  dryness,  and,  by  the  aid 
of  a  gentle  heat,  repeatedly  extracted  with  slightly  acidulated  water. 
The  acid  liquids  are  then  filtered,  and  the  filter  carefully  washed. 
It  is  advisable  to  again  agitate  the  acid  filtrate  with  amylic  alcohol, 
for  the  removal  of  the  colouring  matters,  and  then  pour  upon  the 
separated  acid  liquid  the  above-mentioned  mixture  of  10  parts  of 
anhydrous  ether  and  1  part  of  95  per  cent,  alcohol,  to  make  alkaline 
with  ammonia  water,  and  agitate.  This  agitation  with  ether-alcohol 
is  to  be  repeated  several  times.  In  this  way  the  morphine  may  be 
obtained  so  deprived  of  colouring  matters  that  all  the  reactions  for 
the  alkaloid  may  at  once  be  applied. 

Forensic  Chemical  Determination  of  G-elsernine  in  Animal  Liquids 
and  Tissues.  E.  Schwarz.  (Joum.  Gliem.  Soc;  from  Pharm. 
Journ.,  3rd  series,  xiii.  148-150.)  The  author  in  this  paper  does  not 
seem  to  recognise  any  difference  between  assculin  and  gelsemic  acid, 
as  is  shown  to  exist  by  Wormley  ;  and  he  gives  a  detailed  account 
of  the  different  reactions  with  reagents  when  various  alkaloids  are 
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employed,  whereby  gelsemine  may  be  detected.  The  final  colour 
produced  by  strychnine,  sulphuric  acid,  and  an  oxidizing  agent,  is 
brick-red,  while  with  gelsemine  the  colour  is  green  ;  sulphuric  acid 
containing  iron  shows  no  reaction  with  gelsemine  or  strychnine, 
but  a  blue-violet  with  quebrachine ;  Froehde's  reagent,  with  gelse- 
mine, brown  changing  to  green;  strychnine,  no  change;  geissosper- 
mine  and  quebrachine,  blue;  sugar  and  sulphuric  aqid,  with 
gelsemine,  cherry-red  ;  fats,  biliary  acids,  aconitine,  codeine,  and 
delphinidine,  the  same  ;  strychnine,  no  colour ;  quebrachine,  deep 
cherry-red ;  iodic  acid  in  sulphuric  acid,  gelsemine,  strychnine, 
rose-coloured  ;  brucine  and  aspidospermine,  brick-red  ;  quebrachine, 
dark  violet.  Several  other  tests  are  given.  .iEsculin  (gelsemine  ?) 
may  be  found  in  all  organs  ;  and  gelsemine  in  the  stomach,  intestines, 
blood,  and  liver.  Both  pass  rapidly  from  the  stomach  into  the 
blood,  and  thence  into  the  urine.  Gelsemine  is  distinguished  from 
quebrachine  by  not  being  extracted  by  chloroform  from  acid  solu- 
tions ;  the  reaction  with  Froehde's  reagent  by  sulphuric  acid  con- 
taining iron,  and  by  the  absence  of  aesculin  (?)  from  quebracho 
bark. 

A  Research  on  the  Alkaloid  Gelsemine  and  some  of  its  Crystalline 
Salts.  A.  W.  Gerrard.  (Pharm.  Journ.,  3rd  series,  xiii.  641.) 
The  main  features  of  this  as  differing  from  previous  researches 
show, — 

(1)  That  the  alkaloid  gelsemine  can  be  obtained  in  a  state  of 
purity  as  a  crystalline  colourless  solid,  forming  crystalline  salts  with 
acids. 

(2)  That  the  pure  base  has  the  formula  C12HuX02,  thus 
differing  greatly  from  the  formula  obtained  by  Sonnenschein,  who 
it  is  certain  must  have  used  an  impure  substance,  as  shown  by  the 
colour  reactions  his  alkaloid  gave  with  nitric  and  sulphuric  acids. 

In  cases  of  poisoning  by  gelsemium,  where  the  resin,  extract,  or 
tincture  have  been  employed,  no  difficulty  need  be  experienced  in 
detecting  its  presence,  all  these  preparations  containing  gelsemiuic 
acid,  which  imparts  its  powerful  blue  fluorescence  to  any  mixture 
on  the  addition  of  an  alkali.  When  the  alkaloid  gelsemine  has  to 
be  sought,  its  isolation  can  be  effected  by  any  of  the  methods 
followed  for  strychnine,  especially  taking  advautago  of  the  fact  that 
gelsemine,  like  strychnine,  is  not  destroyed  by  strong  sulphuric  acid. 
After  isolation,  and  showing  its  alkaline  and  alkaloidal  nature,  its 
most  special  reaction  would  be  the  red  colour  with  sulphuric  acid 
and  manganic  oxide.  These  characters  alone  should  scarcely  be 
deemed  sufficient  evidence  of  its  presence.     In  addition,  its  physio- 
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logical  action  should  be  demonstrated ;  if  this  also  be  obtained,  the 
presence  of  gelsemine  may  be  considered  as  established. 

Morphine  and  Codeine.  E.  v.  G-erichten  and  H.  Schrotter. 
(Ber.  der  deutsch.  cliem.  Ges.,  xv.  148-1-1488,  and  Jtmrn.  Ghem.  Soc, 
1882,  1112.)  The  authors  having  obtained  phenanthrene  from 
morphine  by  distilling  it  with  zinc-dust,  and  being  desirous  of 
establishing  the  reaction  as  one  of  simple  direct  transformation,  and 
the  hydrocai'bon  therefore  as  the  "dominant"  of  the  morphine 
molecule,  have  applied  to  the  solution  of  this  point  a  reaction 
suggested  by  Hofman's  researches  on  the  pyridine  bases,  as  fol- 
lows : — 

Bromocodeine  was  converted  into  the  ethiodide,  and  this  into  the 
corresponding  ammonium  base.  The  latter  on  boiling  was  trans- 
formed with  loss  of  water  into  the  tertiary  base,  orthobromocodeine, 
according  to  the  equation, — 

C18  H20  Br  N  03  Et.  0  H  =  018  H19  Br  Et  N  03  +  H2  0, 

analogous  to  the  decompositions  of  the  homologous  methyl  base, 
and  of  dimethylpiperyl-ammonium  hydroxide,  as  represented  by 
their  respective  equations, — 

C18  H21 N  03  Me.  0  H  -  C18  H20  Me  N  03  +  H2  0. 

Methocodeine. 
C-  H10  Me  N  Me  0  H  =  Os  H9  Me3  N  +  H2  0. 
Dimethylpiperidinc. 

The  resulting  tertiary  base,  ethobromocodeine,  was  converted  into 
the  methiodide,  and  the  corresponding  ammonium  base  heated  for 
some  time  on  the  water-bath.  It  was  found  to  be  thus  resolved 
into  a  mixture  of  bases,  trimethylamine  and  others,  and  a  non- 
nitrogenous  body,  C15  H9  Br  02,  obtained  in  the  crystalline  state 
(m.p.  120°).  On  oxidation  with  chromic  acid  in  acetic  solution, 
this  body  yielded  a  quinone  closely  resembling  phenanthraquinone. 

Similar  results  were  obtained  with  codeine  itself.  The  products 
of  resolution  of  the  ammonium  base  were  chiefly  methyl-  ethyl- 
propylamine  and  a  non-nitrogenous  body,  Cl5  H10  03,  obtained  in 
colourless  needles  melting  at  05°,  and  yielding  phenanthrene  on 
distillation  with  zinc-dust.  The  resolution  of  the  base  may  be 
thus  formulated : — 

01S  H20  N  03  Et  Me  0  H  =  Me  Et  Pr  N  +  C13  H10  02  +  2H2  0. 

The  authors  withhold  the  more  complete  discussion  of  these  results 
in  their  bearings  on  the  constitution  of  morphine  until  that  of  the 
phenanthrene  derivative  is  definitely  established. 
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Morphine  and  Codeine.  E.  v.  Gerichten  and  H.  Schrotter. 
(Ber.  der  deutsch.  chem.  Ges.,  xv.  2179-2183.)  The  object  of  this 
investigation  was  to  examine  the  nature  of  the  two  no n- nitrogenous 
bodies,  C15  H10  02,  and  C15  H9  Br  02,  which  the  authors  obtained 
from  codeine  and  monobromocodeine  (preceding  abstract).  Their 
insolubility  in  dilute  alkalies  pointed  to  their  still  containing  the 
methoxyl-group  present  in  codeine.  An  attempt  to  split  off  methyl 
from  the  compound  C15  H10  Oo,  by  heating  with  hydrochloric  acid, 
was  unsuccessful.  Codethyline,  C19  ET21  N"  03,  treated  by  Hofman's 
reaction,  yielded  a  non-nitrogenous  body,  C16  H13  02,  homologous 
with  the  above-cited  codeine  derivative.  Both  these  bodies  yield 
phenanthrene — leaving  no  doubt  of  the  presence  of  a  methoxyl- 
group — when  heated  with  zinc-dust,  and  may  therefore  probably 
be  considered  as  phenanthrene  derivatives.  The  following  table 
shows  the  relationship  of  these  compounds  to  the  morphine  alka- 
loids : — 


Alkaloid. 

Formula. 

Non-nitro- 
genous deriva- 
tive. 

Hypothetical 
intermediate 

product 
between  Non- 
nitrogenous 
derivative 
and  Phenan- 
threne. 

Phenan- 
threne. 

Morphine     .     .    . 

Codeine         (mor-  \ 
phine       mono- 1 
methyl  ether)  .) 

Bromocodeine  .     . 

Codethyline  (mor-1 
phine        mono-  L 
ethyl  ether)  .     . ) 

OH 
C17H17NO< 

NOH 
.OH 
C17H17NO< 

NOMe 
.OH 
C17H16BrNO< 

OMe 
OH 
C17H17NO< 

OEt 

CHH;O.OH 

C14H7O.OMe 
m.  p.  65°. 

C14HcBrO.OMe 
m. p.  121-122° 

C14H7O.OEt 
m.  p.  59°. 

C14H80 
I 

C»  H10 

The  authors  consider  this  hypothetical  intermediate  product  to 

/C6H3  CfiH4 

have  either  the  formula  (i)  0<T  ^>C2H2  or  (ii)    |         >C20, 


"C,.Ha' 


Cr.  Hi 


and  taking  into  account  the  case  with  which  it  is  reduced  by  zinc- 
dust,  they  consider  (ii)  as  the  more  probable.  The  non-nitrogenous 
derivatives  of  codeine  and  codethyline  would  then  have  the  formula 

C  H 
OR  CCHl->^2^  (where  R  =  Me  and  Et  respectively). 
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The  non-nitrogenous  derivative,  Cu  H7  0.  0  Et,  obtained  from 
codethyline,  is  insoluble  in  water,  but  soluble  in  ether,  alcohol,  and 
acetic  acid.  Tt  crystallizes  well,  melts  at  59°,  and  distils  almost 
without  decomposition.  On  heating  it  in  sealed  tubes,  with  the 
calculated  quantity  of  hydriodic  or  hydrochloric  acid,  ethyl  oxide  or 
chloride  is  produced,  together  with  a  resinous  mass  from  which 
a  very  small  quantity  of  a  body  crystallizing  in  white  needles  was 
extracted,  insufficient  for  investigation.  C16  H13  02  is  soluble  in 
strong  sulphuric  acid  to  a  yellow  liquid,  having  a  green  fluorescence, 
and  is  reprecipitated  unchanged  on  adding  water.  A  nitro-derivative 
was  obtained.  C16  H13  02  is  oxidized  by  chromic  acid,  and  is  easily 
reduced  to  phenanthrene  by  heating  it  with  zinc. dust. 

Derivatives  of  Morphine.  E.  Grimaux.  (Ann.  Ghim.  Phys. 
[5],  xxvii.  273-288  ;  Journ.  Chem.  Soc,  1883,  358.)  The  substance 
of  Part  I.  of  this  paper  has  already  been  abstracted  (Year-Booh  of 
Pharmacy,  1881,  22). 

Part  II. — By  acting  on  the  sodium  compound  of  morphine  with 
ethyl  iodide,  ethyhnorphine,  C17  H18N  03  Efc,  is  obtained.  This  body 
is  homologous  with  codeine,  itself  an  ether  of  morphine,  and  the 
author  therefore  proposes  the  generic  name  codeines  for  this  class 
of  bodies.  Codeine  proper  would  then  be  codomethyline ;  the  body 
under  discussion,  codethyline,  etc.  Codethyline  crystallizes  with 
1  mol.  H3  0  in  plates,  soluble  in  boiling  water,  alcohol,  and  ether. 
At  83°  it  fuses  to  a  clear  liquid,  which  solidifies  on  cooling  to  a 
transparent  vitreous  mass.  Heated  for  some  time  at  100°,  it  turns 
brown,  and  after  cooling  fuses  at  55-60°.  •  Its  hydrochloride  crystal- 
lizes in  groups  of  needles.  Sulphuric  acid  does  not  colour  it. 
Heated  to  20°  with  sulphuric  acid  and  ferric  chloride,  it  gives  a  blue 
colour,  a  reaction  apparently  common  to  all  ethers  of  this  class,  and 
not,  as  Hesse  suggested,  confined  to  codeine  proper.  Dried  in  the 
air  at  the  ordinary  temperature,  codethyline  has  the  formula 
C19  H23  N  03,  H2  O,  but  loses  \  mol.  of  H2  O  in  a  vacuum.  This 
seems  to  support  Wright  and  Matthiessen's  double  formula. 
Heated  with  methyl  iodide,  it  forms  the  addition-product, — 

C19H23N03,MeI, 

which,  if  treated  with  silver  oxide,  yields  a  tertiary  base  fusing  at 
132°,  and  giving  with  sulphuric  acid  the  same  reaction  as  metho- 
codeine.  Other  halogen  compounds,  such  as  the  alcoholic  iodides, 
epichlorhydrin,  allyl  bromide,  benzyl  chloride,  chloromethyl  acetate, 
ethylene  bromide,  etc.,  give  similar  compounds  with  the  sodium 
■salt  of  morphine. 


86  YEAR-BOOK    OP    PHARMACY. 

Bthylene-dimorphine,  or  Dicodethine,  (C17  H18  N"  03)2  C2  H4,  crystal- 
lizes in  small  colourless  needles,  insoluble  in  ether,  soluble  in  alcohol. 
On  heating,  it  decomposes  below  200°,  without  fusion.  Heated  to 
20*  with  sulphuric  acid  and  ferric  chloride,  it  gives  a  blue  coloration. 
Its  hydrochloride  crystallizes  in  small  colourless  prisms,  easily 
soluble  in  water.  With  chloromethyl  acetate,  oxacetylcodeine,  or 
morphinegly  collie  acid,  C17  H18  IS"  03.  C  H2.  Ac  0  is  produced.  This 
body,  obtained  as  a  deliquescent  gammy  substance,  drying  up  in 
a  vacuum  to  an  amorphous  mass,  is  very  unstable,  and  decomposes 
on  being  boiled  with  water. 

"When  codeine  methiodide  is  treated  with  silver  oxide,  it  yields 
a  compound  which  seems  to  be  an  ammonium  base.  On  evaporating 
the  product  in  a  vacuum  on  a  brine-bath,  an  oil  is  deposited, 
partially  crystallizing  on  complete  evaporation.  From  this  residue 
ether  extracts  a  substance  of  the  formula  C19  H23  N  03,  crystallizing 
in  bright  plates,  and  having  all  the  properties  of  a  tertiary  base ;  it 
appears  to  be  formed  by  the  dehydration  of  methylcodeine  hydroxide, 
and  to  be  analogous  to  some  bodies  obtained  by  Claus  from  the 
cinchona  alkaloids.  Methocodeine  fuses  at  118*5°,  and  soon  turns 
brown  if  kept  at  this  temperature.  Codethyliue  methiodide,  if 
treated  with  silver  oxide,  yields  a  base  analogous  to  methocodeine, 
but  melting  at  132°. 

With  aldehydes,  morphine  yields  compounds  similar  to  those 
obtained  by  Baeyer  with  the  phenols.  If  morphine  is  treated  with 
methylal  or  chloromethyl  acetate,  it  forms  a  compound  apparently 
of  the  formula  C  H3  (C17  H18  N"  03)2.  The  ethers  of  morphine  form 
similar  compounds.     Benzaldehyde  appears  to  act  in  like  manner. 

The  Solubility  of  Morphine  Salts.  D.  B.  Dott.  (Pharm.  Journ., 
3rd  series,  xiii.  401.)  The  author's  results  are  summarized  in  the 
following  table : — 

Sohibility  of  Morphine  Salts  at  G0°  F. 


Acetate 
Tartrate     . 
Sulphate    . 
Hydrochloride 
Meconate  . 


1  part  is  soluble  in  2,^  parts  water. 
9f         „ 
23 
24 
34 


Reaction  of  Narceine.  M.  Arnold.  {Journ.  de  Pharm.  et  de 
Chim.,  Dec,  1882.  From  Chemical  News.)  If  a  trace  of  narceine  is 
heated  with  a  mixture  of  equal  parts  of  sulphuric  acid  and  of  phenol, 
we  obtain  at  first  a  yellow  coloration,  then  a  brown,  and  when  the 
phenol  begins  to  volatilise  a  fine  cherry-red  colour  if  the  action  of 
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the  heat  is  continued.  Some  drops  of  water  suffice  to  transform 
this  colour  into  a  dirty  yellowish  white.  Veratrine,  if  similarly 
treated,  gives  the  same  red  coloration,  but  on  the  addition  of  water 
it  gives  a  canary  yellow.  Codeine  becomes  a  dirty  violet- red,  and 
of  a  dirty  brown  if  the  temperature  is  raised.  Delphinine  is  at  first 
;i  brick-red,  which  turns  to  a  reddish  brown  on  heating. 

The  Composition  and  Solubility  of  Commercial  Sulphate  of 
Strychnine.  M.  W.  Coleman.  (Amer.  Journ.  Pharm.,  1883, 
113.)  The  author's  experiments  indicate  that  strychnine  sulphate 
of  American  manufacturers  is  distrychnine  sulphate,  having  the 
formula  (C21  H22  N2  02)2  H2  S  04  +  6  H2  0.  It  is  soluble  in  from 
42  to  43  parts  of  water  at  15°  C.  It  becomes  anhydrous  at  185°  C, 
without  fusion,  losing  from  12-099  to  12-5  per  cent,  of  its  weight, 
and  is  decomposed  at  a  temperature  of  about  225°  C. 

Strychnine  Sulphate.  M.  Lex  trait.  (Jotim.  de  Pharm.  et  de 
Ghim.  [5],  vi.  259-266.)  The  French  Codex  of  1866  orders  the 
normal  sulphate  containing  7  H2  0,  and  corresponding  with  the 
formula  determined  by  Regnault  in  1838.  The  correctness  of  this 
formula  was  doubted  by  Schabus  (1855),  and  subsequently  Des 
Cloizeaux  and  Rammelsberg  prepared  hydrates  of  strychnine  sul- 
phate containing  5,  6,  and  6|  H2  O.  The  author  has  recently 
examined  numerous  samples  of  the  salt  as  it  is  met  with  in  French 
commerce,  and  found  that  the  normal  and  acid  sulphates  are  used 
indiscriminately.  He  obtained  the  acid  sulphate  with  2  H2  O  in 
short  needles,  at  an  elevated  temperature,  and  in  thin  needles, 
several  centimeters  long,  when  evaporated  at  a  low  temperature. 
Owing  to  its  caustic  properties  it  is  not  suited  for  medicinal  use, 
more  particularly  not  for  subcutaneous  injections. 

The  normal  sulphate  with  5  H3  0  is  obtained  from  strychnine  10 
parts,  pure  sulphuric  acid  1"27  parts,  and  alcohol  50  parts,  using  a 
moderate  heat  for  dissolving,  the  salt  is  soluble  in  75  parts  of  alcohol. 
Using  a  somewhat  diluted  alcohol,  large  prismatic  crystals  are 
formed ;  but  when  the  strength  is  reduced  to  below  50  per  cent., 
the  salt  is  mixed  with  the  hydrate  containing  6  H2  0,  crystallizing 
in  square  plates.  The  latter  is  obtained  by  replacing  the  alcohol  in 
the  above  directions  with  35  parts  of  water,  and  crystallizing  at 
70°  C ;  above  this  temperature  a  mixture  of  the  two  hydrates  may 
be  obtained.  The  author  prefers  for  medicinal  use  the  salt  with 
5  H2  0,  because  it  is  uniformly  procured  from  the  solution  in  strong 
alcohol. 

Derivatives  of  Strychnine.  M.  Hanriot.  (Comptes  Bendus, 
February  26th,  1883.)     The  author  has  obtained  a  dinitro-strych- 


88  YEAR-EOOK    OF    PHARMACY. 

nine  by  acting  upon  the  base  with  an  excess  of  strong  nitric  acid, 
keeping  the  mixture  at  — 10°.  On  treating  the  hydrocbl orate  of 
dinitro-strychnine  with  sodium  amalgam,  he  obtains  diamido- 
strychnine,  the  properties  and  reactions  of  which  are  described. 

Decomposition-Products  of  Strychnine.  A.  Goldschmidt. 
(Ber.  cler  deutsch.  chem.  Ges.,  xv.  1977.)  The  author  announces 
that  he  has  obtained  indole  from  strychnine  by  fusion  of  the  latter 
with  potassium  hydrate,  and  promises  further  communications  on 
this  subject. 

Constitution  of  Atropine.  A.  Ladenburg.  (Liebiys  Annalen, 
ccxvii.  74-149.  Journ.  Chem.  Soc,  1883,  670.)  In  this  paper 
the  author  has  collected  together  the  various  facts  on  this  subject, 
mostly  already  published  and  abstracted,  and  thus  gives  an  histori- 
cal sketch  of  this  interesting  research.  When  tropine  had  been 
recognised  as  a  tertiary  base,  the  author  proceeded  to  synthesize 
atropine  from  its  products  of  decomposition — tropine  and  tropic 
acid,  which  he  succeeded  in  doing  by  the  action  of  dilate  hydro- 
chloric acid  on  tropine  tropate.  This  being  accomplished,  he  next 
prepared  various  other  alkaloids,  called  by  him  tropeines,  by  a 
similar  method  ;  thus,  from  tropine  mandelate  he  obtained  homa- 
tropiu  or  phenylgly colic  tropeine,  and  measurements  of  the  crystals 
and  the  following  additional  observations  are  now  given  : — The 
hydrochloride  crystallizes  from  concentrated  neutral  solutions  after 
some  time ;  it  is  very  soluble  in  water ;  the  sulphate  can  be  crystal- 
lized from  water,  and  forms  needles  with  silky  lustre  ;  solutions  of 
the  hydrochloride  give  a  white  curdy  precipitate  with  potassium 
mercuric  iodide,  a  white  oil  with  mercuric  iodide,  and  a  crystalline 
platinochloride  with  platinic  chloride.  From  tropine  atrolactate, 
atrolactic  tropeine  is  obtained.  Additional  remarks  : — This  substance 
crystallizes  in  needles  (m.  p.  119-120°),  very  sparingly  soluble  in 
cold,  but  more  readily  in  hot  water,  and  easily  in  alcohol.  It  is 
isomeric  with  atropine,  and  its  mydriatic  action  is  equally  remark- 
able. The  hydrochloride,  hydroiodide,  hydi*obromide,  and  sulphate, 
have  not  been  obtained  in  crystals.  The  platinochloride  forms  red- 
dish yellow  crystals,  very  soluble  in  water  and  alcohol.  The  auro- 
chloride,  C17H23N  03,  Au  Cl^H,  crystallizes  in  yellow  needles,  which 
melt  under  water,  but  when  dry  melt  at  112-114°,  sparingly  soluble 
in  cold  water.  Salicylic  tropeine,  C15  Hltt  N  03,  is  obtained  from 
tropine  salicylate ;  it  does  not  act  on  the  pupils  of  the  eye  ;  the 
platinochloride  has  the  composition  (C15  H19  N  03,  H  CI);,  Pt  Cl4, 
the  aurochloride,  C15  H19  N  03.  H  CI,  Au  Cl3.  Hydroxyhenzotropeine 
can  be  partially  distilled  without  decomposing,  whilst  the  remainder 
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is  carbonised.  It  has  a  slightly  alkaline  reaction,  and  is  soluble 
both  in  acids  and  in  soda.  It  crystallizes  without  water  of  crystal- 
lization. It  does  not  act  on  the  eye  as  energetically  as  atropine. 
The  nitrate  is  moderately  soluble,  and  is  coloured  yellow  when 
boiled  with  excess  of  nitric  acid.  Iodine  gives  rise  to  a  crystalline 
mixture  of  tri-  and  pent-iodide.  The  mercuro-  and  stanno-chlorides 
have  been  obtained — the  former  in  colourless  leaflets,  the  latter  in 
tufts  of  white  needles.  Other  precipitates  are  formed  with  tannic 
acid,  potassium  mercuric  iodide,  potassium  ferri-  and  ferro- 
cyanide,  and  phosphomolybdic  acid.  The  simple  salts  of  para- 
hydroxybenzotropeine,  C15  H19  N  03,  are  mostly  soluble,  the  nitrate 
crystallizing  in  prisms  only  sparingly  soluble ;  this  salt  is  turned 
yellow  by  boiling  with  nitric  acid.  It  gives  precipitates  with 
all  the  various  reagents  mentioned  above ;  the  niercurochloride, — 
Hg  012,  C15  H19  N  03,  H  CI,  H2  0,  crystallizes  in  needles. 

Benzotropeine,  C15H19N"0:>.  Additional  remarks  : — It  distils  with- 
out leaving  a  residue.  The  nitrate  is  sparingly  soluble,  and  is  turned 
yellow  by  boiling  with  nitric  acid.  The  aurochloride  forms  micro- 
scopic needles,  slightly  soluble  in  water,  easily  in  alcohol.  It  gives 
precipitates  with  the  usual  reagents.  Phenylacetotropeine,  C1GH21N02, 
the  sulphate  of  this  forms  colourless  needles.  Cinnamyl  tropeine, 
C17Hc,]N02,  can  be  prepared  either  from  cinnamic  acid,  tropine,  and 
hydrochloric  acid,  or  by  treating  phenylacetic  acid  in  a  similar 
manner.  It  has  scarcely  any  mydriatic  action,  but  is  a  powerful 
poison.  Atropyltropeine  and  phthalyltropeine  are  the  last  of  the  series 
of  the  compounds  described  in  this  paper.  The  author  then  passes  on 
to  his  work  on  the  constitution  and  synthesis  of  tropic  acid,  from  the 
results  of  which  he  arrives  at  the  constitution  CH2(OH).CHPh. 
COOH  for  that  acid.  With  regard  to  the  constitution  of  tropine, 
the  author  finds  that  when  it  is  heated  with  soda-lime,  methylamine 
and  a  hydrocarbon  like  tropilidine,  C7H8,  stand  prominent  amongst 
the  products  ;  so  that  the  principal  reaction  may  be  represented 
by  the  equation  C8  H15  N  0  =  N  H2.  C  H3  +  C7  H8  +  H2  0.  When  tro- 
pine is  decomposed  with  acids,  it  gives  rise  to  tropidine ;  the  best 
method  for  the  preparation  of  this  base  is  to  heat  a  mixture  of 
tropine  (2  parts),  glacial  acetic  (12  parts),  and  concentrated 
sulphuric  acid  (46  parts).  In  addition  to  the  properties,  etc., 
already  given,  the  vapour  density  has  been  determined,  and  found 
to  be  118.  Tropidine  is  soluble  in  acids,  in  ether,  and  alcohol, 
scarcely  soluble  in  soda ;  its  aqueous  solution  has  a  strongly  alka- 
line reaction.  Tropidine  hydrochloride  forms  hygroscopic  crystals, 
soluble   in   water.     The   hydrobromide  is  similar,  but  not  quite  so 
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hygroscopic.  The  picrate  cystallizes  in  yellow  needles,  very  spar- 
ingly soluble  in  cold,  somewhat  more  so  in  hot,  water.  The  periodide 
forms  brown  prisms  (m.  p.  92-93°),  soluble  in  alcohol.  "With 
methyl  or  ethyl  iodide,  tropidine  yields  a  mono-methyl-  or  ethyl- 
derivative,  which  is  crystalline  and  forms  well-defined  crystalline 
platino-  and  auro-chlorides.  The  action  of  hydriodic  acid  and 
phosphorus  on  tropine  results  in  the  formation  of  hydrotropine 
iodide  (m.  p.  115°)  ;  if,  however,  during  the  reaction  the  tube  be 
heated  to  150°,  or  above,  tropidine  and  its  periodide  are  the  products, 
owing  to  a  secondary  dehydrating  reaction  resulting  in  the  conver- 
sion of  tropine  into  tropidine.  The  formation  of  metatropine  from 
hydrotropine  iodide  is  then  discussed,  and  the  conclusion  arrived  at 
is  that  tropine  is  a  nitrogenous  alcobol,  of  which  the  tropeines  are 
the  ethereal  derivatives.  This  view  is  supported  by  the  author's 
work  on  alkines,  which  are  a  class  of  bodies  quite  analagous  to 
the  tropeines.  Then  follow  detailed  accounts  of  the  following  ex- 
periments : — Decomposition  of  dimethyltropine  by  heat ;  the  pro- 
duction of  tropilene  from  methyltropidine  iodide,  and  tropilidene 
from  dimethyltropine  iodide ;  the  decomposition  of  methyltropine, 
methyltropine  chloride  and  iodide  by  potash,  the  principal  products 
being  di-  and  tri-methylamine ;  the  oxidation  of  tropilene  into  adipic 
acid,  and  finally  the  decomposition  of  tropidine  by  bromine,  by 
which  ethylene  dibromide  and  dibromometliyJpyridine  are  obtained. 
The  inferences  there  deduced  are  enlarged  upon,  and  the  formula 
C5  H7  (C2  H4  0.  C  0.  C  H  Ph.  CH2. 0  H)  NMe,  proposed  for  atropine. 

Tropine.  G.  Merling.  (Liebig's  Annalen,  ccxvi.  829-355.) 
The  author  supplements  his  previous  report  with  a  few  additional 
observations.  Tropic  acid,  C6Hn  N  (C  02  H)2,  which  is  formed 
during  the  oxidation  of  tropine  with  potassium  bichromate  and 
sulphuric  acid,  separates  from  dilute  alcohol  in  fine  needles,  which 
are  readily  soluble  in  water,  but  insoluble  in  alcohol  and  ether. 
He  has  examined  the  silver  salt  and  the  platinochloride.  The  dis- 
tillation of  the  acid  with  lime  has  hitherto  yielded  him  no  feasible 
products. 

Derivatives  of  Tropeine  and  Tropine.  A.  Laden  burg.  (Ber. 
der  deutsch.  chem.  Ges.,  xv.  1025-1031.)  By  the  action  of  nitric 
acid  on  tropine,  nitryltropeine,  of  the  probable  constitution  C8  Hu  N 
(ON03),  is  formed.  The  hydrochloride  of  this  base  may  be  ob- 
tained from  the  crude  product  of  the  reaction  by  saturating  with 
potassium  carbonate,  extracting  with  ether,  and  then  shaking  up 
with  dilute  hydrochloric  acid.  With  platinum  and  gold  chlorides 
and  with  picric  acid  the  solution  of  the  hydrochloride  gives  crystal- 
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line,  sparingly  soluble  precipitates.  The  free  bases  could  not  be 
obtained  in  a  state  sufficiently  pure  for  analysis  ;  but  the  author 
infers  that  the  substance  contains  an  ON02  group,  from  the  fact 
that  potassium  nitrate  is  formed  on  boiling  it  with  potash. 

Phenylacetropeine  hydrochloride,  C7HUN  0(0  C8H7)H  CI, is  formed 
by  the  slow  action  of  dilute  hydrochloric  acid  on  tropine  phenyl- 
acetate,  but  the  free  base  could  not  be  obtained  in  the  pure  state. 
The  hydrobromide  crystallizes  in  dull  prisms,  the  sulphate  in  tables, 
the  platinochloride  in  reddish  prisms,  the  aurochloride  in  glistening 
leaflets. 

Atrolactyltropeine  or  Pseudatropeine,  C8Hl4NO  (C9H902),  ob- 
tained by  a  method  similar  to  phenylacetropeine,  is  a  crystalline 
substance  (m.  p.  121°) ;  it  forms  a  sparingly  soluble  monochloride 
and  picrate.  The  midriatic  action  of  pseudoatropine  is  analogous 
to  that  of  atropine. 

Tropilene  yields  on  oxidation  with  concentrated  nitric  acid  oxalic 
and  normal  adipic  acid. 

By  the  action  of  bromine  on  tropidine  hydrobromide,  ethylene 
dibromide,  and  dibrornometbylpyridine  are  formed,  thus  : — 
C8  H13  N  +  4  Br2  =  C2  H4  Br2  +  C6  H5  Br2  N  +  4H Br. 

From  these  reactions  some  insight  may  be  gained  into  the  con- 
stitution of  tropine  and  tropidine  ;  the  latter  is  a  hydrogen  addition 
product,  and  at  the  same  time  an  ethylene-derivative  of  methyl- 
pyridiue,  whose  dibromo- derivative  is  formed  in  the  reaction  above. 
Moreover,  from  the  author's  previous  experiments  it  is  probable  that 
the  methyl  group  is  directly  combined  with  the  nitrogen-atom,  so 
that  tropidine  may  be  represented  by  the  formula  C5  H6  (C2H4)  NMe, 
and  tropine  by  the  formula  C5H7(C2H4(OH))lSrH2.  As  tropilene 
on  oxidation  gives  normal  adipic  acid,  the  following  structural 
formula  for  tropine  may  be  considered  probable  : — 

N]Me 

OH.CH2.CH2.CH/\CH 


CH, 


OH 


V 

CH, 


Decomposition  of  Tropidine.  A.  Ladenburg.  (Ber.der  deutsch. 
chem.  Ges.,  xv.  1140.)  Tropidine  hydrobromide,  when  treated  with 
a  large  excess  of  bromine  at  165°  C,  yields  a  large  quantity  of 
dibromopyridine  along  with  ethylene  bromide,  a  result  confirming 
the  author's  previous  supposition  that  tropidine  is  ethylenehydro- 
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methylpyridine.      The   dibromopyridine  obtained  in  this   reaction 
was  proved  to  be  identical  with  that  prepared  from  piperidine. 

Preparation    of   Crystallized    Hyoscyamine.      M.    Duquesne. 
(Chem.   Cent.  Blatt,  xiii.  722 ;  Joum.  Soc.  Ghem.  hid.,  1883,  295.) 
Many  methods  of  preparing  crystallized  hyoscyamine   have  been 
suggested,  but  on  experiment  they  do  not  give  satisfactory  results, 
and  the  manufacturers  are  careful  to   keep    their   own   processes 
secret.     The  author  has  thoroughly  sifted  the  matter,  and  recom- 
mends the  following  method  of  preparing  this  alkaloid  in  the  pure 
state.     Finely-pounded  fresh  henbane  seeds  are  digested  with  boil- 
ing alcohol,  to  which  half  a  part  of  tartaric  acid  has  been  added  for 
1,000  parts  of   the  substance.      The  alcoholic   extract,    after   the 
greater  part  of  the  alcohol  is  distilled  off,  consists  of  two  separate 
layers,  the  upper  being  a  green  oil  equal  in  weight  to  one-third  of 
the  seeds  employed.     This  oil  is  repeatedly  shaken  with  dilute  sul- 
phuric acid,  which  dissolves  the  alkaloid,  probably  combined  with 
a  fatty  acid,  and  the  acid  extract  is  nearly  completely  saturated 
with  potassium  bicarbonate,  filtered,  and  evaporated  on  the  steam- 
bath  to  a  syrup.     The  cold  residue  is  taken  up  with  alcohol,  which 
leaves  the  sulphate  of  potash  behind,  the  alcohol  is  distilled  off,  the 
last  traces  are   driven  away  on  the  steam-bath,  the   residue  is  dis- 
solved in  a  little  water,  precipitated  with  a  slight   excess  of  potas- 
sium bicarbonate,  and  shaken  up  with  chloroform,  which  dissolves 
the  alkaloid.     The  chloroform  extract  is  filtered,  mixed  with  sul- 
phuric acid  in  slight  excess,  the  solution  decolorized  with   washed 
animal  charcoal,  and  evaporated  at  a  gentle  heat  to  a  syrupy  consis- 
tency.    The  sulphate  obtained  is  mixed  with   dry  precipitated  car- 
bonate of  lime  in  excess,  which  after  a  considerable  time  converts 
the  alkaloid  into  carbonate,  and  this  changes  finally  into  pure  hyos- 
cyamine.    After  an  addition  of  fine  sand,  the  mixture  is  dried  at 
a  gentle  heat,  or  better  over  caustic  lime  or  H2  S  0.t,  then  finely 
powdered,  and  exhausted  thoroughly  with  chloroform.    The  chloro- 
form is  allowed  to  evaporate,  at  first  by  the  aid  of  a  very  gentle 
heat,  with  the  addition  of  rectified  toluene,  and  finally  spontaneously, 
so  that  the  process  may  occupy  a  long  while  and   the  formation  of 
distinct   crystals  be  permitted.       The   hyoscyamine    is    ultimately 
obtained  in  the  form  of  long,  colourless    and  inodorous    needles, 
•stellated  and  grouped  round  a  central  point.     Crystallized  hyoscya- 
mine dissolves  in  alcohol,  ethor,  and  especially  in  chloroform,  with 
a  strong  alkaline  reaction.     It  combines  with   acids,  as   with  sul- 
phuric acid,  to  neutral,  crystallized,  slightly  soluble  salts.     With 
sulphuric  acid  and  potassium    bichromate,  hyoscyamine  produces 
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the  same  agreeable  odour  as  atropine.     The  nitric  acid  reaction  is 
also  similar. 

Studies  relating  to  Veratrine.  Dr.  E.  Bosetti.  (Chemilcer 
Zeitung,  1883,  360.)  As  the  starting-point  of  his  exhaustive 
research,  the  author  selected  the  so-called  officinal  veratrine,  which 
is  said  to  be  completely  soluble  in  ether.  The  following  results 
were  obtained : — 

1.  The  pure  officinal  vei-atrine  consists  of  a  very  homogeneous, 
externally  amorphous  mixture  of  two  isomeric  alkaloids,  having  the 
formula  C32  Hi9  N  09,  of  which  the  one  is  crystallizable  and  practi- 
cally insoluble  in  water — crystallized  veratrine  (cevadine  of  Wright 
and  Luff), — the  other  uncrystallizable,  but  soluble  in  water.  The 
latter  is  called  by  the  author  veratricline ;  it  is  identical  with  the 
soluble  veratrine  of  Weigelin  and  E.  Schmidt.  Relatively  small 
amounts  of  the  first-mentioned  alkaloid  suffice  to  render  the  latter 
insoluble  in  water,  and  on  the  other  hand  small  amounts  of  the 
latter  are  sufficient  to  prevent  the  crystallization  of  the  former. 

2.  By  boiling  with  an  alcoholic  solution  of  barium  hydrate,  both 
of  these  alkaloids  are  split  in  the  following  manner  : — 

(a)  Crystallized  veratrine  is  decomposed  into  angelic  acid  and 
amorphous  cevadine, — 

C32H49NO9  +  2H2O  =  05H8O2  +  P27H45NO9. 

(h)  Veratridine  is  decomposed  into  veratric  acid  and  amorphous 
veratronine,  according  to  the  equation, — 

2C32H49tf  09  +  H2O  =  C9H10Oi+C55H92N2O1G. 

The  cevadine,  C27  H45  N  09,  forms  a  yellowish  white  powder, 
having  an  alkaline  reaction  and  peculiar  sweetish  taste.  Veratronine 
forms  after  drying  and  trituration  a  yellowish  white  powder,  the 
dust  of  which  incites  voilent  sneezing  and  coughing.  It  is  sparingly 
soluble  in  water,  but  readily  soluble  in  chloroform,  ether,  amylic 
alcohol,  benzol,  and  carbon  bisulphide. 

Colchicine  and  Colchiceine.  S.  Zeis  el.  (Monatsh.  CJiem.,  iv. 
162-164)  By  the  action  of  hydrochloric  or  sulphuric  acid  on  a 
very  dilute  solution  of  colchicine,  it  is  known  that  in  addition  to 
colchiceine,  another  base  is  formed  in  small  quantity.  By  heating 
colchiceine  with  strong  hydrochloric  acid  at  110-120°,  it  is  com- 
pletely converted  into  the  new  base  (termed  apo  colchiceine  by  the 
author)  and  methyl  chloride.  Apocolchiceine  is  obtained  as  an 
amorphous  flocculent  yellow  precipitate  on  adding  sodium  carbonate 
to  its  solution  in  acids  ;  it  is  sparingly  soluble  in  cold,  more  readily 
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in  hot,  water ;  the  hot  aqueous  or  dilute  alcoholic  solutions  solidify 
on  cooling  to  a  gelatinous  mass.  It  is  readily  soluble  in  caustic 
alkalies  or  acids,  the  solutions  in  the  latter  being  of  an  intense  yellow 
colour,  and  leaving  yellow  varnishes  on  evaporation ;  contrary  to 
tbe  statement  of  Hertel,  the  hydrochloride  does  not  lose  hydro- 
chloric acid  by  repeated  evaporation  to  dryness.  On  addition  of 
powdered  potassium  nitrate  to  a  solution  of  apocolchiceine  in  con- 
centrated sulphuric  acid,  the  yellow  colour  changes  to  indigo,  then 
to  violet,  finally  to  reddish  yellow,  addition  of  alkali  causing  a  fine 
red  coloration.  Apocolchiceine  hydrochloride  gives  amorphous 
precipitates  with  picric  acid,  postassium  iodide,  bromine-water, 
potassium  bismuth  iodide,  phosphotungstic  acid,  and  phospho- 
molybdic  acid;  with  ferric  chloride  it  gives  a  brownish  green 
precipitate  dissolving  in  hydrochloric  acid  to  a  green  solution. 

Salts  of  Caffeine.  C.  Tanret.  (Journ.  de  Pharm.  et  de  Cliim. 
[5],  v.  591-595.)  The  author  endeavours  to  show  that  caffeine 
does  not  form  salts  with  the  organic  acids,  and  that  its  so-called 
combinations  with  the  latter  have  no  real  existence.  Acetic, 
valerianic,  lactic,  and  citric  acids  dissolve  it,  but  on  cooling  the 
solution  pure  caffeine  separates  out.  The  acids  used  for  dissolving 
it  remain  free  in  the  solution,  as  caffeine — owing  to  its  extremely 
weak  basic  properties — is  incapable  of  neutralizing  the  smallest  trace 
of  acid.  While  citric  acid,  which  is  tribasic,  requires  for  the  for- 
mation of  citrates  three  equivalents  of  base,  one  or  two  of  which 
can  be  replaced  by  one  or  two  equivalents  of  water,  there  is  required 
to  effect  the  solution  of  one  equivalent  of  caffeine  in  water  a  quan- 
tity of  acid  represented  in  weight  by  about  three  equivalents  of  acid. 
With  mineral  acids,  however,  caffeine  does  form  salts,  the  sulphate 
being  crystallized  with  difficulty,  whilst  the  lrydrochloride  and 
hydrobromide  crystallize  well.  They  are,  however,  decomposed  by 
water  into  caffeine,  which  is  precipitated,  and  the  free  acid  ;  the 
hydrochloride  decomposes  even  on  exposure  to  the  air.  Such  com- 
pounds, as  well  as  its  solutions  in  organic  acids,  are  useless  for 
hypodermic  injections. 

With  benzoate,  cinnamate,  salicylate,  acetate,  lactate,  and  citrate 
of  sodium  caffeine  forms  readily  soluble  double  salts,  which  may  be 
prepared  by  treating  the  alkaloid  with  its  equivalent  of  the  sodium 
salt  dissolved  in  a  small  quantity  of  water.  By  means  of  these 
combinations  caffeine  can  be  used  for  subcutaneous  injections. 

Combinations  of  Caffeine  with  Organic  Acids.  Dr.  II.  Bicdcr- 
tnann.  (Archiv  der  Pharm.,  April,  1883.)  C.  Tanret' s  allegation 
of  the  non-existence  of   organic  salts   of  caffeine  (see   preceding 
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abstract),  being  contradictory  of  the  results  of  Prof.  Schmidt,  the 
author,  at  the  request  of  the  latter,  has  re-investigated  this  subject. 
His  report  contains  descriptions  and  analyses  of  a  number  of  definite 
salts  of  caffeine,  including  the  formate,  acetate,  butyrate,  and 
valerianate,  as  well  as  the  hydrochlorate,  hydrobromate,  nitrate, 
sulphate,  aui-ochloride  and  platinochloride.  According  to  Prof. 
Schmidt,  the  salts  may,  as  a  rule,  be  obtained  by  dissolving  the 
caffeine,  with  a  moderate  amount  of  heat,  in  the  respective  concen- 
trated acids ;  upon  cooling,  the  salts  usually  crystallize  out,  but  if 
not,  crystals  of  the  salts  may  be  obtained  by  keeping  the  solutions 
over  chloride  of  calcium.  It  is  admitted,  however,  that  these  salts 
are  all  very  unstable,  splitting  up  when  brought  into  contact  with 
water  or  alcohol,  and  that  they  are  therefore  quite  unsuited  for 
medicinal  use. 

Caffeine,  Theobromine,  Xanthine,  and  Guanine.  E.  Fischer. 
(Liebvfs  Annalen,  ccxv.  253-320;  Journ.  Cliem.  Soc,  1883,  354.) 

Derivatives  of  Caffeine. — Chlorocaffeine,  C8  HglST^  02C1,  first  ob- 
tained by  Rochleder,  is  best  prepared  by  the  action  of  dry  chlorine 
on  powdered  caffeine,  the  reaction  being  assisted  towai'ds  its  close 
by  heating  to  75-80°  ;  it  can  also  be  prepared  by  the  action  of  phos- 
phoric pentachloride  on  caffeine.  It  forms  white  crystals,  melting 
at  188°,  sparingly  soluble  in  cold  water  and  ether,  more  readily  in 
boiling  water  and  hot  alcohol.  It  is  reconverted  into  caffeine  by 
the  action  of  nascent  hydrogen. 

Bromocaffeine,  when  heated  with  alcoholic  ammonia  for  six  to  eight 
hours  at  130°,  is  converted  into  amido caffeine,  C8  H9  N4  02.  N  H2  ; 
this  crystallizes  in  slender  needles,  melts  at  above  360°,  and  can  be 
sublimed.  It  is  sparingly  soluble  in  water  and  alcohol,  more 
readily  in  hot  acetic  acid.  Notwithstanding  the  entry  of  the  amido- 
group,  it  has  less  basic  power  than  caffeine.  It  is  also  formed  in 
small  quantity  by  the  action  of  potassium  cyanide  in  dilute  alcoholic 
solution  on  bromocaffeine.  Bromocaffeine,  when  boiled  with  aqueous 
potash,  does  not  yield  hydroxycaffeine  ;  with  alcoholic  potash  it 
yields  ethoxy caffeine,  C8  H9  N402.  0  Et,  crystallizing  in  colourless 
needles,  which  melt  at  140°  and  distil  at  a  higher  temperature  with 
but  little  decomposition.  It  has  feeble  basic  properties.  If  heated 
with  hydrochloric  acid,  it  is  resolved  into  ethyl  chloride  and  hydroxy- 
caffeine;  this  melts  at  above  345°,  and  sublimes  in  considerable 
quantity  at  the  same  temperature.  It  yields  unstable  salts  with 
bases.  The  sodium  salt,  C8  H9  N4  03  Na  +  3  H2  O,  crystallizes  in 
slender  interlaced  needles.  The  barium  salt,  (C8  H9  N^  03)2  Ba  + 
3  H3  O,  c,rms  groups  of  very  fine  prisms  ;  both  salts  are  very  soluble 
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in  water.  The  silver  salt  is  obtained  in  slender  needles  by  mixing1 
ammoniacal  solutions  of  hydroxycaffeine  and  a  silver  salt,  and 
boiling  to  expel  ammonia ;  it  is  insoluble  in  water ;  by  heating  it 
with  ethyl  iodide  it  is  converted  into  ethoxycaffeine.  Hydroxy- 
caffeine,  when  heated  with  phosphorus  pentachloride  and  oxy- 
chloride,  is  converted  into  chlorocaffeine.  Oxidizing  agents  react 
readily  with  hydroxy  caffeine  ;  concentrated  nitric  acid  destroys  it 
even  in  the  cold ;  chlorine  or  bromine,  according  to  circumstances, 
gives  either  dimethyl-alloxan  with  small  quantities  of  apocaffeine, 
or  in  concentrated  hydrochloric  solution  in  the  cold,  yields  no 
alloxan,  but  a  mixture  of  apo-  and  hypo-caffeine ;  in  both  cases  an 
additive-compound  of  the  halogen  and  hydroxycaffeine  seems  to 
be  first  formed,  and  then  decomposed  by  the  water  present.  A 
compound  of  this  kind  is  obtained  by  the  action  of  bromine  on  dry 
caffeine,  but  it  is  too  unstable  to  purify.  As,  however,  it  yields 
diethoxyhydroxycaffeine  when  treated  with  alcohol,  it  would  appear 
to  be  a  dibromide,  C8  H9  N4  02  (0  H)  Br2. 

Diethoxyhydroxycaffeine,  C8  H9N4  02  (0  H)  (0  Et)2,  is  best  pre- 
pared by  the  action  of  bromine  on  an  alcoholic  solution  of  hydroxy- 
caffeine, cooled  by  a  freezing  mixture  of  ice  and  salt ;  the  yield  is 
nearly  quantitative.  It  crystallizes  in  triclinic  prisms,  showing 
combinations  of  <x>  Pco}  c^poo^  OP°°P',  and  'P  <*>,  mostly  developed 
in  tables  parallel  to  c^P<x>  ;  the  properties  of  this  subtance  and  of 
the  corresponding  methoxy-compound,  have  been  already  described. 

Allocaffeine,  C8  H9  N3  05,  is  obtained  as  a  bye-product  in  the  pre- 
paration of  diethoxyhydroxycaffeine ;  it  forms  a  sandy  powder,  melts 
at  198°,  is  nearly  insoluble  in  water,  and  sparingly  soluble  even  in 
boiling  alcohol ;  it  is  slowly  dissolved  by  boiling  with  concentrated 
hydrochloric  acid,  and  on  evaporation  is  decomposed  into  readily 
soluble  products. 

Apocaffeine,  C7  H~7  N3  05,  is  formed,  together  with  hypocaffeine,  by 
the  action  of  hot  hydrochloric  acid  on  diethoxycaffeine.  It  crystal- 
lizes in  monoclinic  prisms,  having  the  axial  relations  a  :  b  :  c  = 
O8025 :  1 :  0-697G;  melts  at  147-148°,  and  is  decomposed  on  further 
heating ;  it  is  readily  soluble  in  hot  water,  alcohol,  and  chloroform, 
sparingly  soluble  in  cold  water,  benzene,  and  carbon  bisulphide. 

Caffuric  Acid,  CG  H9  N3  04,  is  obtained,  together  with  carbonic 
anhydride,  by  boiling  apocaffeine  with  water ;  the  statement  that 
hypocaffeine  is  formed  at  the  same  time  is  found  to  be  erroneous, 
and  was  due  to  the  presence  of  hypocaffeine  in  the  apocaffeine 
employed.  By  the  action  of  hydriodic  acid,  caffuric  acid  is  con- 
verted into  lujdrocaffuric  acid,  CGH9N303,  crystallizing  in  colour- 
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less  prisms  melting  between  240°  and  248°,  and  resolidifying  at 
235°  ;  it  is  readily  soluble  in  bot  water.  On  boiling  it  witb  baryta, 
water,  metbylamine  is  formed,  together  witb  the  barium  salt  of  an 
acid  (methylhydantoincarboxylic  acid  ?),  stable  in  alkaline  solution 
but  yielding  methylhydantoin  when  the  barium  is  precipitated  by 
carbonic  anhydride. 

Hypocaffeine,  C6H7N303  (m.  p.  182°),  is  not  derived  from  the 
decomposition  of  apocaffeine,  as  previously  stated,  but  is  formed 
at  the  same  time,  and  apparently  independently  of  the  latter,  in  the 
decomposition  of  diethoxyhydroxycaffeine  by  hydrochloric  acid.  It 
can  be  distilled  in  great  part  unchanged,  and  is  readily  soluble  in 
hot  water  and  alcohol,  sparingly  in  cold  water.  The  barium  salt 
(C6  H6  N303)2Ba,  crystallizes  in  slender  white  needles,  the  silver 
salt,  C6  H3 IST3  03  Ag,  or  C18  H19  N9  09  Ag2,  in  aggregates  of  plates. 
On  boiling  it  with  baryta-water,  hypocaffeine  is  converted  into 
caffoline. 

When  caffoline  is  boiled  with  acetic  anhydride,  carbonic  anhy- 
dride and  acetylacecaffeine,  C6  H10  N3  02  Ac,  are  formed;  this 
crystallizes  in  monoclinic  forms,  showing  the  combinations  co-Pco, 
0  P,  «>  P,  P  ~,  f  P  ~.  It  melts  at  106-107°,  is  readily  soluble  in 
water,  alcohol,  chloroform,  and  benzine,  sparingly  in  ether.  On 
treatment  with  hydrochloric  acid,  acecaffeine  hydrochloride  is  ob- 
tained as  a  crystalline  mass,  readily  soluble  in  water,  and  yielding 
the  free  base  on  treatment  with  silver  oxide. 

Acecaffeine,  C6  Hn  N3  02,  crystallizes  in  prismatic  or  tabular  forms 
of  the  rhombic  system,  having  the  axial  relations  a:b :  c  —  0"67O7 : 
1 :  P2245,  and^  showing  the  combination  «  P,  0  P,  P  co,  and,  less 
frequently,  cv>  P  cv>.  It  melts  at  110-112°,  distils  without  decompo- 
sition, and  is  readily  soluble  in  water  and  alcohol.  On  oxidation 
with  chromic  acid,  it  yields  a  substance  closely  resembling  cholestro- 
phane.  By  the  action  of  chlorine  a  chloro-derivative  is  obtained, 
crystallizing  in  colourless  needles.  When  heated  with  baryta-water, 
ammonia,  metbylamine,  dimethylcarbamide  are  formed. 

Theobromine. — By  the  action  of  chlorine  on  theobromine,  mono- 
methylalloxan  and  methylcarbamide  are  obtained.  Bromotheo- 
bromine,  C7  H7  'Ni  02  Br,  is  prepared  in  a  manner  similar  to  bromo- 
caffeine,  and  forms  a  white  crystalline  powder,  sparingly  soluble  in 
bot  water,  nearly  insoluble  in  the  cold  ;  like  theobromine,  it  pos- 
sesses acid  properties,  and  dissolves  readily  in  aqueous  solutions  of 
alkalies,  but  only  sparingly  in  ammonia.  The  potassium  salt  is 
nearly  insoluble  in  alcohol,  and  does  not  yield  an  ethoxy-compound 
on  long  boiling  with  alcoholic  potash.     The  silver  salt  is  obtained 
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as  a  crystalline  precipitate  by  mixing  ammoniacal  solutions  of 
bromotheobromine  and  silver  nitrate.  On  heating  this  silver  salt 
with  ethyl  iodide,  bromethyltheobromine  is  obtained ;  it  closely 
resembles  bromocaffeine.  By  the  action  of  alcoholic  potash,  it 
yields  ethoxyethylthedbromine,  crystallizing  in  needles  (m.  p.  155°), 
Hydroxy ethyltheobromine,  C7H6  EtN2  04.  0  H,  is  obtained  on  boil- 
ing the  ethoxy-compound  with  hydrochloric  acid ;  it  closely  re- 
sembles hydroxycaffeine  in  appearance ;  treated  with  bromine  and 
alcohol  it  is  converted  into  diethoxyhydroxy ethyltheobromine  (m.  p. 
152°),  which  is  much  more  readily  soluble  in  alcohol  than  the  cor- 
responding caffeine-compound,  and  is  decomposed  by  evaporation 
with  hydrochloric  acid  into  methylamine  and  apoethyltheobromine. 
This  last,  on  being  boiled  with  water,  gives  a  substance  which,  by 
its  behaviour  with  basic  lead  acetate,  is  undoubtedly  a  homologue 
of  caffuric  acid. 

Hypoethyltheobromine,  07  H9  N3  03,  is  obtained,  together  with  the 
apo-compound,  by  the  action  of  chlorine  on  a  solution  of  hydroxy- 
ethyltheobromine  cooled  to  -  10°.  It  forms  colourless  crystals  melt- 
ing at  142°,  and  closely  resembles  hypocaffeine ;  it  is  sparingly 
soluble  in  cold,  readily  in  hot  water,  and  can  be  distilled  unchanged. 
The  author  considers  that  these  results  show  that  the  same  methyl- 
amine group  is  split  off  in  the  formation  of  apo-  and  hypo-com- 
pounds, from  both  caffeine  and  theobromine. 

Xanthine. — From  the  resemblance  which  xanthine  bears  to 
caffeine  and  theobromine,  Strecker  (Annalen,  cxviii.  72),  considered 
that  the  three  bases  formed  a  homologous  series,  but  was  unsuccess- 
ful in  his  attempts  to  methylate  xanthine. 

Xanthine  is  best  prepared  from  guanine  as  follows: — 10  drops  of 
guanine  are  dissolved  in  a  mixture  of  20  grams  concentrated  sul- 
phuric acid,  and  150  grams  water,  heated  to  boiling,  and  after  cooling 
to  70-80°,  a  solution  of  8  grams  of  sodium  nitrate  is  added,  the 
mixture  being  well  stirred.  The  yield  is  nearly  quantitative,  the 
xanthine  is  only  of  a  pale  orange  colour,  and  is  free  from  Strecker's 
nitro-body. 

By  the  action  of  hydrochloric  acid  and  potassic  chlorate,  xanthine 
is  converted  into  alloxan  and  urea. 

On  heating  tho  lead  salt  of  xanthine  with  lj  times  its  weight  of 
methyl  iodide  in  closed  tubes  for  twelve  hours  at  100°,  a  yellow  mass 
is  obtained,  from  which,  by  boiling  with  water,  treatment  with 
hydrogen  sulphide,  and  evaporation  with  ammonia,  a  crystalline 
powder  is  obtained,  possessing  all  the  properties  of  theobromine.  To 
remove  all  doubt  as  to  its  identity  with  natural  theobromine,  it  was 
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converted  into  caffeine  by  Strecker's  method ;  the  melting-point 
of  the  sample  so  prepared  agreed  perfectly  with  that  of  natural 
caffeine. 

Constitution  of  Caffeine  and  its  Derivatives. — The  following  are  the 
piincipal  facts  to  be  considered  in  assigning  a  formula  to  caf- 
feine : — (1)  Its  decomposition  by  chlorine  into  dimethylalloxan  and 
monomethylcarbamide.  (2)  The  presence  of  a  single  hydrogen  atom 
other  than  those  contained  in  the  three  methyl  groups,  and  capable 
of  replacement  by  chlorine,  bromine,  or  the  amido  or  hydroxyl 
groups.  (3)  The  direct  union  with  a  molecule  of  bromine,  showing 
a  double  carbon  linking.  (4)  The  conversion  of  caffeine — by  addition 
of  oxygen  and  successive  elimination  of  methylamine  and  carbonic 
anhydride — into  caffuric  acid,  a  substance  easily  resolved  into 
mesoxalic  acid,  methylamine,  and  methylcarbamide.  (5)  The  ready 
formation   of  methylhydantoin   from    hydrocaffuric  acid,  showing 

C.NMe 

the  presence  in  the  latter  of  the  group  \rn      (6)  It  has 

already  been  shown  that  caffoline  has  the  constitution 

OH.CH.NMe 

From  these  considerations  caffeine  and  its  homologues  are  best 
represented  by  the  formulas — 

MeN— CH  MeN— OH  HN— CH 

Ml  I     II  II 

OC    C.NMe  OC    C.NMe  OC    CNH 

mJ-Ln>00    hn-Ln>C0  hn'-cLn>C0 

Caffeine.  Theobromine.  Xanthine. 

The  following  formulas  are  assigned  by  the  author  to  the  more 
important  caffeine-derivatives : — 

COOH  COOH  COOH 

I  I  I 

HO.C— NMe  HC— NMe  COO  .  C— NMe 

NHMe.C^N/00     NHMe.C^N^00   MeN O=N,>C0 

Caffuric  acid.  Hydrocaffuric  acid.  Apocaffeine. 


COO.CH NMe 

I  ^ 

-C=N—  / 

Hypocaffeine. 


1       I         \co 

MeN C=N—  /  UU 
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Occurrence  of  Caffeine  in  Cocoa.  Dr.  E.  Schmidt.  (Liebig's 
Annalen,  ccxvii.  306.)  Daring  the  extraction  of  theobromine  from 
cocoa,  the  author  has  observed  the  last  mother-liquors  to  contain 
caffeine,  which  can  be  freed  from  theobromine  by  dissolving  in  cold 
benzol  and  re-crystallizing  from  water. 

Action  of  Hydrochloric  Acid  on  Xanthine.  Dr.  E.  Schmidt. 
(Annalen,  ccxvii.  308.)  Xanthine,  like  caffeine  and  theobromine, 
is  decomposed  when  heated  with  hydrochloric  acid  to  200°  C.  ;  but 
in  the  place  of  methylamine,  it  yields  ammonia  besides  carbonic  and 
formic  acids  and  glycocoll. 

A  Test  for  the  Purity  of  Quinine.  C.  H.  Wood  and  E.  L. 
Barret.  (Chemical  News,  xlviii.  A— 6.)  The  following  is  the 
mode  of  operating  recommended  : — 7  decigrammes  of  the  quinine 
sulphate  to  be  tested  are  put  into  a  large  test-tube  and  dis- 
solved in  20  drops  of  diluted  hydrochloric  acid  and  7  c.c.  of 
water  ;  7  c.c.  of  benzine  are  then  added,  and  the  tube  placed  in  warm 
water,  so  as  to  heat  the  benzine  layer  to  about  60°  or  70°  C;  3| 
c.c.  of  diluted  ammonia  are  then  poured  in,  and  the  tube  well  shaken 
for  about  twenty  seconds.  The  two  liquids  are  allowed  to  separate 
from  each  other,  and  the  lower  layer  is  removed  by  a  glass  syphon 
filled  with  water.  The  tube  containing  the  benzene  solution  is  left 
at  rest  for  about  half  an  hour,  or  until  the  quinine  hydrate  has 
crystallized  out,  when  the  benzene  is  poured  off  through  a  little  dry 
filter  into  a  small  dry  test-tube  (4  in.  x  f  in.),  and  again  left  to 
crystallize.  A  few  rhombic  crystals  of  the  quinine  hydrate  may 
occasionally  again  form,  but  these  are  to  be  disregarded.  If  the 
quinine  sulphate  contained  5  per  cent,  of  cinchonidine,  within  half 
an  hour  several  feathery  groups  of  delicate  needles  will  begin  to 
appear  in  the  liquid,  and  these  will  increase  so  that  after  an  hour 
or  so  they  are  abundant  throughout  the  tube.  With  2  per  cent,  of 
cinchonidine  the  formation  of  these  crystals  takes  a  longer  time,  but 
is  generally  quite  distinct  after  two  or  three  hours ;  and  with  1  per 
cent,  a  few  small  groups  can  usually  be  found  by  a  pocket-lens  after 
three  or  four  hours,  and  in  twelve  hours  are  quite  visible.  Smaller 
proportions  of  cinchonidine  than  even  this  are  revealed  after  some 
•  lays,  as  the  benzene  slowly  evaporates.  When  the  quinine  has  been 
rigidly  puro,  the  authors  have  never  found  a  trace  of  acicular  crystals 
in  the  liquid,  oven  after  many  days,  when  the  benzene  has  almost  all 
gone.  It  is  to  be  noted  that  the  crystals  should  be  looked  for  within 
the  liquid,  as  the  residue  left  on  the  upper  part  of  the  tube  by  the 
evaporation  may  give  an  orroneous  impression. 
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Peculiar  Behaviour  of  Quinine  Hydrochlorate  towards  Silver 
Nitrate.  Dr.  G.  Vulpius.  {Ann.  Pharm.  [3],  xx.  361.)  If  a 
weak  solution  of  silver  nitrate  be  slowly  added  to  a  likewise  weak 
solution  of  quinine  hydrochlorate,  no  precipitation  of  silver  chloride 
takes  place,  owing  probably  to  the  formation  of  a  soluble  double 
chloride.  With  an  excess  of  silver  nitrate  a  precipitate  is  formed. 
The  hydrochlorates  of  some  other  alkaloids  seem  to  show  a  similar 
behaviour. 

Quinine  Tannate.  J.  Fiebert.  (Pharm.  Centralhalle,  Nov.  16th, 
1882.)  A  tasteless  and  in  every  respect  satisfactory  preparation  is 
obtained  as  follows  : — 20  parts  of  quinine  sulphate  are  mixed  with 
about  4  parts  of  distilled  water,  to  which  20  parts  of  dilute  sul- 
phuric acid  are  added  to  effect  the  complete  solution  of  the  quinine 
sulphate.  When  the  latter  is  entirely  dissolved,  the  whole  is 
diluted  with  distilled  water  to  make  up  1,000  parts,  filtered,  and 
treated,  under  constant  stirring,  with  40  parts  of  a  previously-pre- 
pared solution  of  sodium  carbonate  dissolved  in  4  parts  of  water. 

The  precipitate  thereby  obtained  (quinine  hydrate)  is  collected  on 
a  paper  filter,  well  washed  with  cold  distilled  water,  and,  while  still 
moist,  dissolved  in  200  parts  of  alcohol  of  96  per  cent.  This  solu- 
tion is  filtered  and  gradually  dropped,  stirring  the  while,  into  a  clear 
solution  of  tannic  acid,  prepared  by  digesting  60  parts  of  tannic 
acid  with  1,000  parts  of  distilled  water  in  the  cold. 

The  whole  is  allowed  to  stand  for  a  few  hours  to  settle,  and  the 
white  precipitate  of  quinine  tannate  is  collected  on  a  filter  previously 
moistened  with  distilled  water,  and  washed  with  distilled  water  at 
a  temperature  of  30°  C,  until  the  washings  lose  all  astringent  taste. 
The  salt  is  then  dried  on  bibulous  paper,  placed  on  a  hair  or  wooden 
sieve,  at  a  temperature  not  exceeding  30°  C. 

Twenty  parts  of  quinine  sulphate  yield  from  60  to  65  parts  of 
tannate. 

The  employment  of  iron  instruments  or  vessels  must  be  avoided. 

Cinchonidine.  H.  Weidel  and  K.  Hazara.  (Monatsh.  Chem., 
iii.  770-788 ;  Journ.  Chem.  Soc,  1883,  222.)  Cinchonine  oxidized 
with  chromic  acid  yields,  as  chief  products,  cinchoninic  acid  and  an 
acid  brownish  syrup,  together  with  small  quantities  of  carbonic  and 
formic  acids. 

The  syrupy  liquid,  freed  from  cinchoninic  acid  and  other  sub- 
stances by  a  series  of  processes  for  which  the  original  paper  must 
be  consulted,  dried  up  in  the  exsiccator  to  a  soft  gummy  mass, 
which  showed  no  tendency  to  crystallize,  even  after  standing  for  a 
year.     Its  aqueous  solution  decomposes  carbonates  at  a  boiling  heat,. 
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yielding  deliquescent  uncrystallizable  salts.  When  neutralized 
with  an  alkali,  it  does  not  precipitate  metallic  salts.  Heated  with 
oxidizing  agents,  it  does  not  yield  either  cinchoninic  or  pyridine- 
tricarboxylic  acid,  whence  the  authors  infer  that  the  syrupy  liquid 
obtained  by  the  oxidation  of  cinchonine  does  not  contain  any 
portion  of  that  half  of  the  cinchonine  molecule  which  yields  cincho- 
ninic acid. 

The  syrupy  liquid  treated  for  a  day  with  nitric  acid  yielded  a 
small  quantity  of  nitrohydroxyquinoline,  C9  H5  (N  0.2)  (0  H)  N,  a 
compound  which  unites  both  with  bases  and  with  acids,  the  salts  of 
which  it  forms  with  the  latter  being  very  unstable.  Its  platino- 
chloride,  (C9  H6  N2  03,  H  Cl)2  Pt  Cl4,  forms  monoclinic  crystals,  in 
which  a  :  b  :  o  =  0-9705  :  1  :  08806  ;  /?  =  96°  20'  4".  Optic  axes 
nearly  perpendicular  to  the  base.  Observed  faces  co  Pc*>,  OP,  as  P, 
+  P,  and  -  P. 

When  the  residue  left  on  evaporating  the  syrup  over  the  water- 
bath  is  distilled  with  zinc-dust,  a  light-yellow  oil  passes  over,  and 
afterwards  a  brown  viscid  distillate,  containing — together  with 
ammonium  carbonate,  pyrroline,  and  bodies  related  thei'eto — the  three 
following  bases : — 

Pyridine,  C5  H5  N        Ethyl-pyridine,  C7  H9  N"       Quinoline,  C9  H7  N 
(b.  p.  120°).  (b.p.  101-164°).  (b.  p.  233-237°). 

These  bases  are  formed  from  that  half  of  the  cinchonine-molecule 
which  is  converted  by  oxidation  into  the  syrupy  product,  and  their 
formation  shows  that  cinchonine  must  contain  two  hydrogenised 
quinoline-nuclei — a  conclusion  strengthened  by  the  fact  that  tetra- 
hydrocinchoninic  acid,  as  shown  by  Weidel,  yields  by  oxidation,  not 
cinchoninic  acid,  but  a  syrupy  mass,  which  as  the  authors  find  by 
preliminary  experiments,  also  yields  by  distillation  over  zinc-dust, 
bases  of  the  pyridine  series,  respecting  which  they  promise  a  further 
communication. 

Hydrocinchonidine.  Dr.  O.  Hesse.  (Lielig's  Annalen,  cxiv.  1-17 ; 
Joum.  Chevi.  Soc,  1883,  97.)  Hydrocinchonidine,  C19  H„4  N2  O, 
is  contained  in  considerable  quantities  in  the  aqueous  mother- 
liquor  from  the  preparation  of  homociuchonidine  sulphate.  The 
alkaloids  are  precipitated  from  this  solution  by  ammonia  and 
recrystallized  from  alcohol.  The  crystalline  mass  is  dissolved  in 
hydrochloric  acid,  and  by  fractional  precipitation  with  sodium  tar- 
trate the  homociuchonidine  is  seperated  from  the  hydrocinchonidine 
tartrate  ;  the  latter  is  contained  in  the  last  precipitate.  The  tartrate 
is  converted  into  the  neutral  chloride  :  this  is  purified  by  recrystal- 
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lization  from  water,  and  then  decomposed  by  ammonia,  when  it 
yields  pure  hydrocinchonidine.  The  pure  alkaloid  melts  at  230° 
(uncorr.),  and  does  not  decolorize  potassium  permanganate  immedi- 
ately. The  sulphuric  acid  solution  is  not  fluorescent.  Hydro- 
cinchonidine is  deposited  from  an  alcoholic  solutiou  in  six-sided 
plates  or  prisms,  which  are  insoluble  in  boiling  chloroform  and  but 
sparingly  soluble  in  ether  or  in  water.  It  is  scarcely  attacked  by 
strong  hydrochloric  acid  at  160°.  The  following  salts  were  prepared  : 
— C19  H2i  N2  0,  H  CI  +  2  H3  O,  short  six-sided  prisms,  soluble  in 
water  and  in  alcohol ;  (C19  H24  N2  0)2,  H2  Pt  Cl6,  +  3  H2  0,  yellow 
amorphous  precipitate ;  C19H24N2  0,  H2  Pfc  Cl6,  orange-coloured  six- 
sided  plates.  The  thiocyanate  and  the  neutral  oxalate  form  anhydrous 
needles.  The  salicylate  does  not  crystallize.  The  quinate  crystallizes 
in  anhydrous  needles  soluble  in  water.  The  tartrate,  (C19  H24  N"2  0)2. 
C4  H6  06  +  2  H2  0,  is  sparingly  soluble  in  cold  water.  The  crystals 
of  the  thiosxdphate,  containing  1  mol.  H2  0,  dissolve  in  117  parts  of 
water  at  10°.  C19  H24  N2  0,  H2  S  04  +  4  H2  0  is  deposited  in  lus- 
trous prisms  sparingly  soluble  in  cold  water.  (C19  H24  ~N.2  0)2, 
H2  S  O^  +  7  H2  0  dissolves  freely  in  alcohol  and  hot  water.  At 
10°  1  part  of  the  sulphate  requires  57  parts  of  water  for  solution. 
The  phenol  sulphate,  (C19  H24JS"2  0)2  S  03,  C6H6  0  +  5  H2  0,  forms 
white  prisms  sparingly  soluble  in  cold  water.  The  acetic  derivative, 
C19  H23  Ac  N2  0,  is  a  hygroscopic  amorphous  powder,  soluble  in 
alcohol,  ether,  acetone,  and  chloroform. 

Amorphous  hydrocinchonidine  is  formed  when  the  acid  sulphate 
of  this  base  is  heated  at  160°  with  hydrochloric  acid,  and  is  precipi- 
tated in  the  form  of  a  resin  on  the  addition  of  soda  to  the  aqueous 
solution  of  the  crude  product.  The  pure  base  melts  below  100°. 
It  is  easily  soluble  in  ether,  alcohol,  chloroform,  and  acids.  Hydro- 
cinchonidine deviates  the  ray  of  polarised  light  to  the  left  much 
more  powerfully  in  an  acid  than  in  a  neutral  solution. 

Hydroconquinine  and  Conquinine.  Dr.  0.  Hesse.  (Ber.  der 
deutsch.  chem.  Oes.,  xv.  3008-3011.)  Hydroconquinine  sulphate, 
(C20  H26  N2  0)2  H2  S  04,  is  deposited  on  evaporating  its  aqueous 
solution  at  30-50°  in  slender  needles  containing  2  mols.  H2  0.  92'3 
parts  of  water  at  16°  dissolve  one  part  of  this  salt.  On  exposing  a 
solution  saturated  at  20°  to  a  temperature  of  10°,  the  sulphate  is  de- 
posited in  thick  monoclinic  prisms  or  rhombic  plates,  containing  8  mols . 
H3  0.     One  part  of  this  salt  dissolves  in  81*1  parts  of  water  at  16°. 

Conquinine  may  be  easily  separated  from  hydroconquinine  by 
recrystallizing  the  neutral  hydrochloride  or  acid  sulphate  from 
water  or  alcohol. 
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Identity  of  Hydroconquinine  with  Hydro quinidine.  C.  Forst 
and  C.  Bohringer.  (Ber.  der  deutsch.  chem.  Ges.,xv.  1306.)  The 
authors  point  out  that  Hesse's  hydroconquinine  is  identical  with 
the  alkaloid,  hyroquinidine,  obtained  by  them  by  the  action  of 
potassium  permanganate  on  quinidine  sulphate  (see  abstr.,  Year- 
Booh  of  Pharmacy,  1882,  62). 

They  also  describe  the  hydrochlorate,  hydriodate,  neutral  and 
acid  tartrate,  benzoate,  salicylate,  oxalate,  thiocyanate,  and  the 
neutral  and  acid  sulphates  of  this  base. 

Quitenidine.  C.  Forst  and  C.  Bohringer.  (Ber.  der  deutsch. 
chem.  Ges.,  xv.  1659-1661;  Journ.  Chem.  Soc,  1882,  1307.)  In 
the  preparation  of  hydroquinidine  by  the  action  of  potassium 
permanganate  on  quinidine,  the  solution  from  which  the  hydro- 
quinidine has  been  precipitated  by  an  alkali,  contains  quitenidine, 
C19  C22  N2  O4.  The  alkaline  liquid  is  neutralized  with  dilute  sul- 
phuric acid,  and  rapidly  evaporated.  The  alkaloid  is  deposited  in 
white  crystals ;  a  further  yield  of  the  alkaloid  is  obtained  by 
evaporating  the  mother-liquor  nearly  to  dryness,  and  exhausting 
the  residue  with  alcohol.  After  recrystallizing  the  crude  product 
from  a  mixture  of  alcohol  (1  part),  and  water  (3  parts),  the 
alkaloid  is  obtained  in  fragile  plates  containing  2  mols.  H2  0. 
The  crystals  melt  at  240°,  and  decompose  at  246°.  They  are 
soluble  in  hot  water,  alkalies,  and  acids.  The  fluorescence  of  the 
sulphuric  acid  solution  is  destroyed  by  the  addition  of  hydrochloric 
acid.  With  chlorine-water  and  a  drop  of  ammonia,  the  aqueous 
solution  gives  a  green  coloration,  which  changes  to  dark- violet  on 
the  addition  of  potassium  ferrocyanide.  Silver  nitrate  and  tannic 
acid  produce  white  precipitates.  Phosphotungstic  and  phospho- 
molybdic  acid  yield  pale-coloured  precipitates,  soluble  in  ammonia. 
The  sulphate,  C]9  H22  N2  04,  H2  S  04  +  3  H2  O,  forms  white  prisms  ; 
the  platinochluride,  C19  H22  N2  04,  B2  Pt  Cl6  +  3H2  O,  crystallizes  in 
large  needles  of  an  orange  colour. 

Quinovin  and  Quinovic  Acid.  C.  Liebermann  and  F.  Giesel. 
(Ber.  der  deutsch.  chem.  Ges.,  April  23,  1883  ;  Chem.  and  Drugg., 
June,  1883.)  Although  the  waste  products  of  the  manufacture  of 
quinine  contain  considerable  quantities  of  quinovin  and  quinovic 
acid,  these  substances  have  been  but  little  investigated. 

Operating  upon  large  quantities  of  such  by-product,  the  authors 
have  of  late  prepared  both  quinovin  and  quinovic  acid  in  a  pure  state. 

The  authors  find  that  the  quinoviue  obtained  from  cuprea  bark 
is  somewhat  different  to  that  yielded  by  cinchona,  and  term  the 
latter  a,  and  the  former  (3,  quinovin. 
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a  Quinovin  is  a  white  light  crystalline  powder,  quite  insoluble  in 
cold,  and  but  sparingly  soluble  in  hot,  water.  It  is  also  very 
difficultly  soluble  in  benzole,  chloroform,  and  absolute  ether.  It  is, 
however,  soluble  in  alcohol,  both  strong  and  dilute,  crystallizing 
from  the  former,  on  the  addition  of  water,  in  rosettes  of  minute 
needles,  and  from  the  latter  in  shining  scales.  It  is  further  soluble 
in  aqueous  solutions  of  the  alkalies,  and  in  lime  and  baryta  water. 
a  Quinovin  dissolves  in  concentrated  sulphuric  acid  to  an  orange- 
yellow  colour,  with  formation  of  carbonic  oxide. 

ft  Quinovin  is  very  similar  to  a,  but  differs  from  it  in  being 
perfectly  insoluble  in  absolute  ether,  and  crystallizes  out  from  very 
strong  alcohol  without  the  addition  of  water. 

Quinovic  acid  is  a  snow-white  powder  consisting  of  minute 
needles.  It  is  entirely  insoluble  in  water,  and  but  very  slightly 
soluble  even  in  boiling  alcohol  or  glacial  acetic  acid.  It  is,  however, 
soluble  in  ammonia  and  in  solutions  of  the  alkalies  and  alkaline 
earths.  The  quinovates  of  ammonium  and  calcium  crystallize  from 
their  solutions  in  alcohol  in  needles ;  the  former  salt  loses  its 
ammonia  on  exposure  to  the  air,  or  upon  boiling  its  alkaline 
solution.  Quinovic  acid  decomposes  the  carbonates  of  the  alkalies, 
forming  quinovates  of  the  bases. 

The  formula  for  quinovin  is  probably  C39H62On,  and  for  quinovic 
acid,  C33  H48  06 ;  but  the  authors  have  not  come  to  a  definite  con- 
clusion, and  are  continuing  their  researches. 

Cinchocerotin.  A.  Helms.  (Archiv  der  Pharm.,  ccxxi.  279- 
283.  Amer.  Joum.  Pharm.,  1883,  357.)  Under  the  name  of 
cinchocerotin,  Kerner  exhibited  at  the  world's  exposition  in  Paris 
and  London,  in  1859  and  1862,  a  constituent  of  the  cinchona  barks 
which  had  been  discovered  by  him.  With  regard  to  the  method  of 
preparation  of  cinchocerotin,  Dr.  Kerner  has  communicated  the 
following  to  Prof.  Fliickiger  : — 

"  Flat  South  American  calisaya  bark  was  dried  with  milk  of 
lime,  extracted  by  boiling  alcohol,  and  the  liquid  cooled.  The 
cooling  of  the  liquid  was  effected  in  copper  tubes,  through  which 
the  solution  was  slowly  conducted.  After  from  six  to  nine  months 
the  tubes  were  incrusted  with  crude  cinchocerotin." 

The  crude  cinchocerotin  is  a  brown  mass,  from  which  two  different 
constituents  may  be  prepared,  viz. :  a  crystalline  white  body,  readily 
soluble  in  alcohol;  and,  in  much  smaller'amount,  a  whitish  yellow 
substance,  sparingly  soluble  in  alcohol.  The  latter  is  likewise 
sparingly  soluble  in  ether,  chloroform,  benzol,  and  the  more  volatile 
portions  of  petroleum ;  but,  on  the  contrary,  is  more  readily  soluble 
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in  boiling  amylic  alcohol  and  xylol,  from  which  solutions  it  separates 
in  an  amorphous  form  on  cooling.  It  is  decomposed  at  230°  C, 
without  melting,  and  forms  by  heating  with  glacial  acetic  acid  a 
white,  crystalline  acid  which  melts  at  54°  C,  and  is  readily  soluble 
in  alcohol,  ether,  and  petroleum  (b.  p.  60°  C).  This  acid  forms 
sparingly  soluble  barium,  lead,  and  calcium  salts,  and  soluble  salts 
with  the  alkalies.  Further  experiments  could  not  be  made,  as  only 
a  small  amount  of  material  was  at  hand,  and  by  the  present  method 
of  conducting  the  quinine  factories  the  cinchocerotin  is  no  longer 
obtained. 

The  first  mentioned  crystallizable  substance,  for  which  the  name 
cinchocerotin  may  be  retained,  forms  white,  very  light,  crystalline 
scales,  which,  when  heated  upon  platinum  foil,  burns  without  any 
remarkable  odour.  The  melting  point  is  at  130°  C. ;  when  more 
strongly  ^heated,  it  partially  sublimes  with  decomposition;  if,  how- 
ever, carefully  heated  in  a  current  of  carbonic  acid,  it  sublimes 
without  decomposition.  It  dissolves  readily  in  ether,  chloroform, 
and  alcohol,  but  does  not  dissolve  by  boiling  with  water,  hydro- 
chloric, dilute  sulphuric,  and  glacial  acetic  acids.  By  boiling  with 
a  solution  of  carbonate  of  sodium  or  caustic  soda  it  is  not  attacked, 
and  also  not  by  alcoholic  soda ;  with  concentrated  sulphuric  acid  it 
gives  a  reddish  brown  solution.  By  the  action  of  nitric  acid  it  is 
converted  into  a  yellow  resinous-like  body;  and  by  the  action  of 
bromine  a  brown,  uncrystallizable  substance  was  obtained.  When 
melted  with  potassium  hydrate,  cinchocerotin  becomes  yellow,  but 
does  not  mix  therewith,  and  when  more  strongly  heated  it  volatilizes 
partially,  with  decomposition. 

The  analysis  of  cinchocerotin  afforded  numbers  corresponding  to 
the  formula  Cm  H48  02.  By  oxidation  with  potassium  bichromate 
and  sulphuric  acid,  a  green  liquid  and  a  green  precipitate  were 
obtained.  In  the  liquid,  by  distillation,  acetic  and  butyric  acids 
were  detected ;  from  the  green  precipitate  by  solution  in  caustic 
soda  and  supersaturation  with  an  acid,  a  yellow  precipitate  was 
obtained,  which,  when  washed,  and  dissolved  in  alcohol,  had  an 
acid  reaction,  and  afforded  upon  the  evaporation  of  the  solution 
small,  wart-like  crystals,  which  may  be  designated  as  cinchocerotinic 
acid.  After  recrystallization  the  acid  melted  at  72°  C,  and  afforded, 
upon  analysis,  numbers    corresponding  to   the  empirical  formula, 

From  the  above  results  it  is  manifest  that  cinchocerotin  is  not 
a  wax  or  a  fat,  and  undoubtedly  possesses  a  very  high  molecular 
weight.     To  conclude,  from  its  properties   and  its  occurrence,  the 


CHEMISTRY. 


107 


author   believes   it  capable   of   being   classified   with  betulin  and 
cerin. 

Synthesis  in  the  Quinoline  Series.  Z.  H.  Skraup.  (Monatsh. 
Ghem.,  viii.  381-385,  and  Journ.  Ghem.  Soc,  1882,  1216.)  The 
preparation  and  properties  of  ortho-  and  paratoluquinoline  have 
already  been  described  (see  Year-Book  of  Pharmacy,  1882,  67). 
Metatoluquinoline  has  now  been  prepared  by  the  same  method  from 
metatoluidine  (42  grams),  metanitrotoluene  (27  grams),  glycerol 
(100  grams),  and  sulphuric  acid  (90  grams).  It  is  a  pale,  yellow, 
strongly  refracting  liquid,  boiling  at  259-7°  (corr.)  under  747  mm. 
pressure  ;  sp.  gr.  at  0°  =  1.-0839,  at  20°  =  1*0722,  at  50°  =  1-0576.  It 
does  not  solidify  at  —  20° ;  its  solution  in  dilute  sulphuric  acid 
shows  a  blue  fluorescence.  Its  odour  and  other  properties  are 
very  similar  to  those  of  orthotoluquinoline.  The  platinochloride, 
C10H9N,  H  Cl)2,  Pt  Cl4  +  2  H2  0,formsbrilliant  orange-yellow  prisms, 
very  sparingly  soluble  in  cold,  more  so  in  boiling  water,  but  the  best 
solvent  is  boiling  dilute  hydrochloric  acid.  The  hydrochloride 
crystallizes  with  difficulty  in  thin  white  needles  or  large  clear 
prisms,  which  are  hygroscopic,  soon  become  dull  in  the  air,  and 
carmine  red  on  exposure  to  light.  Sidphates. — One  crystallizes 
from  dilute  alcohol  in  white  prisms,  insoluble  in  absolute  alcohol, 
easily  soluble  in  60  per  cent,  alcohol ;  it  is  not  a  pure  salt.  Another, 
(C10H9ISr)2  (Ho  S  04)3,  forms  small  thin  deliquescent  needles  soluble  in 
alcohol,  containing  very  little  water.  The  picrate  forms  deep  yellow 
microscopic  prisms,  melting  at  206-207°  (uncorr.),  almost  insoluble 
in  benzene  and  alcohol.  The  methiodide,  C10  H9  N7  Me  I  +  -|  H2  O, 
crystallizes  in  long  brittle  yellow  needles,  almost  insoluble  in  ether, 
sparingly  in  absolute,  more  easily  in  dilute,  alcohol,  and  most  soluble 
in  water;  the  alcoholic  solution  is  yellow,  the  aqueous  colourless. 
On  adding  alkali  to  the  aqueous  solution  an  oil  separates  out,  and 
on  boiling  the  usual  quinoline  odour  is  observed.  In  the  following 
table  the  boiling  points  and  specific  gravities  of  the  three  known 
toluquinolines  are  compared  : — 


Toluquinoline. 

B.  p.  corr. 

Bar. 

Sp.  gr. 

50° 

0q               20° 

From  [1  :  2]  toluidine  . 
From  [1  :  3j  toluidine  . 
From  [1  :  4  J  toluidine  . 

247-3-248-3 

259-7° 

257-4-258-6 

751-3  mm. 
747-0  '  „ 
745-0     „ 

1-0852 
1-0839 
1-0815 

1-0734 
1-0722 
1-0681 

1-0586 
1-0576 
10560 
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The  Quinoline  of  Coal-Tar  and  of  the  Cinchona  Alkaloids,  and 
its  Oxidation  by  Potassium  Permanganate.  S.  Hoogewerff  and 
W.  A.  v.  Dorp.  (Bee.  Trav.  Ghirn.,  i.  1-17  and  107-131;  Joum. 
Chem.  Soc,  1883,  89.)  After  a  historical  sketch  of  the  discussion  as 
to  the  identity  or  isomerism  of  the  bases,  C9  H7  N,  obtained  from  the 
cinchona  alkaloids  (quinoline),  and  from  coal-tar  (leucoline),  the 
authors  describe  the  methods  which  they  adopted  for  purifying  the 
bases  obtained  from  these  two  sources,  and  give  as  the  mean  results 
of  their  analyses  of  both  bases  :  C  =  83'58,  H  =  5*8  per  cent.  The 
boiling  points  found  were :  for  quinoline,  238,25-239*25°,  and  for 
leucoline,  239"25-240"25°  (thermometer  wholly  in  vapour).  More- 
over, both  yield  the  same  hydrate,  2  09  H7  N,  3  H2  O,  platinochloride, 
(C9H7N)2,  H2PtCl6  +  2H20,  dichromate,  (C9H7N)2H2  Cr207, 
and  argentonitrate.  By  oxidation  with  potassium  permanganate  in 
alkaline  solution,  both  bases  yield,  as  principal  products,  carbonic 
anhydride  and  quinoleic  acid,  C7  H5N  04,  according  to  the  equation, 
C9  H7  N  +  09  =  C7  H5  N  04  +  2  C  02  +  H2  O,  together  with  very  small 
quantities  of  oxalic  acid  and  ammonia.  The  identity  of  the  bases 
from  the  two  sources  may  therefore  be  regarded  as  established, 
and  the  name  "  leucoline  "  may  be  dropped. 

The  quinoleic  acid  may  be  separated  from  the  products  by  neu- 
tralizing with  nitric  acid,  removing  the  crystals  of  potassium 
nitrate  which  separate  on  concentration,  then  precipitating  with 
calcium  nitrate,  treating  the  concentrated  filtrate  with  lead  nitrate, 
decomposing  the  resulting  precipitate  with  hydrogen  sulphide,  and 
concentrating  the  solution  filtered  therefrom.  Quinoleic  acid  is 
then  deposited  in  small  honey-yellow  monoclinic  crystals,  having 
the  axes  a  :  b  :  c  =  0'5418  :  1  :  0  6075  and  {3  =  64°  54'.  Observed 
faces,  c\d  P,  P  c\d,  c\i  P  cv),  and  a  pyramidal  face  not  determined. 
Cleavage,  parallel  to  the  clinopinacoid. 

Quinoleic  acid  is  but  slightly  soluble  in  cold,  rather  more  so  in 
hot  water,  very  slightly  soluble  in  alcohol,  insoluble  in  benzene,  and 
is  removed  from  its  aqueous  solution  by  ether.  It  is  but  very 
slightly  attacked  by  potassium  permanganate  iu  alkaline  solution, 
easily  in  acid  solution.  When  heated  to  100°,  it  gives  off  C  O;, 
and  leaves  nicotic  acid,  Cfi  H5  N  02.  Heated  in  capillai*y  tubes,  it 
begins  to  turn  brown  at  175°,  and  melts  at  228-230°,  but  if  rapidly 
heated  it  melts  at  about  180°,  giving  off  gas  and  resolidifying,  after 
which  it  melts  at  228°.  Heated  with  lime,  it  yields  an  oil  smelling 
of  pyridine.  A  cold  moderately  dilute  aqueous  solution  of  this  acid 
exhibits  the  following  reactions.     With — 
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Ca  Cl2 :  gelatinous  precipitate,  gradually  becoming 
crystalline. 

Ba  CL :  gelatinous  precipitate. 

Zn  S  04 :  precipitate  of  microscopic  needles  after  a 
few  hours. 

Mn  S  04 :  like  the  last,  but  smaller  crystals. 

C  0  (N  03)2 :  like  the  last ;  precipitate  rose-coloured. 

Ni  S  04  and  Hg  CL, :  no  precipitate. 

Fe  S  04 :  orange  colour  ;  yellow-brown  crystalline  pre- 
cipitate after  some  time. 

Fe  2  Cl6 :  yellow-brown,  amorphous. 

Cu  S  04 :  light-blue,  apparently  amorphous,  nearly 
insoluble  in  water  and  acetic  acid,  even  at  boiling 
heat. 

Hg  (N  03)2 :  white  precipitate  ;  microscopic  needles. 

Pt  (C2  H3  02)2 :  like  the  last. 

Ag  N  03 :  shining  needles  of  acid  salt  (infra). 

Quinoleic  acid  is  a  pyridine-dicarboxylic  acid, — 
12  3 

C5H3N(COOH)(COOH); 

it  is  therefore  bibasic.  The  acid  potassium  salt,  C7  H4  N  Oi  K,  2  H2  0, 
forms  transparent  triclinic  crystals,  which  give  off  their  water  at  100°. 
The  normal  barium  salt,  C7  H3  N  04  Ba,  obtained  by  adding  a  soluble 
barium  salt  to  a  cold  solution  of  the  acid  neutralized  with  ammonia, 
crystallizes  sometimes  with  \\,  sometimes  with  2\  mols.  H2  0,  part 
of  which  goes  off  at  100°,  the  last  semi-molecule  only  at  260°.  The 
normal  silver  salt,  C7  H3  N  04  Ag2,  is  obtained  by  adding  silver 
nitrate  to  a  cold  neutralized  solution  of  the  acid,  as  a  gelatinous 
precipitate,  which  becomes  granular  or  crystalline  on  standing. 
The  acid  salt,  C7  H4  N  04  Ag  +  H2  0,  is  obtained  by  adding  a  hot 
aqueous  solution  of  the  acid  to  an  acid  solution  of  silver  nitrate 
diluted  with  boiling  water,  and  separates  on  cooling  in  concentric 
groups  of  shining  needles.  Sometimes,  however,  a  hyper-acid  salt, 
C7  H4  N  Oi  Ag,  C7  H5  N  O4,  is  deposited,  under  these  conditions,  in 
concentric  groups  of  small  needles. 

Quinoleic  acid,  when  heated  at  120-140°  and  upwards,  gives  off 
water  and  carbonic  anhydride,  and  is  converted  into  nicotic  acid, 
C6H5N02  =  C7H5N04-C02.  The  same  result  is  obtained  by 
heating  quinoleic  acid  with  acetic  acid.  The  nicotic  acid  thus 
produced  agrees  in  character  with  that  which  is  obtained  by  other 
methods.  Its  calcium  salt,  (C6  H4N  02)2  Ca,  forms  monoclinic 
crystals ;  a:b:c  =  1-5372  : 1 :  0-6293.     /3  =  62-50.      Observed   faces, 

CO   A  ,  i     OO. 
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Bases  of  the  Pyridine  and  Quinoline  Series.  0.  de  Coninck, 
(Ann.  de  Chim.  et  de  Phys.,  v.  433-532 ;  Journ.  Chem.  Soc,  1883. 
738.)  This  long  memoir  is  divided  into  three  parts.  In  the  first 
part  the  author  gives  a  brief  account,  with  references,  of  the  results 
of  previous  researches  on  the  pyridine  and  quinoline  bases,  under 
the  heads  :  history  ;  synthesis ;  bases  having  the  same  composition  ; 
oxidation  products  ;  hydrogenation  products  ;  physiological  action  ; 
isomerism  of  leucoline  and  quinoline.  The  second  part  contains  an 
exhaustive  resume  of  the  author's  researches  on  the  fractional  distil- 
lation of  crude  quinoline ;  the  oxidation  and  hydrogenation  of 
/3-lutidine  and  /?-collidine ;  hydrates  of  the  pyridine  bases  ;  fractional 
distillation  of  oils  from  brucine ;  and  the  physiological  action  of 
the  pyridine  and  quinoline  bases.  The  conclusions  drawn  by  the 
author  from  these  experiments  are  summarized  as  follows : — 

1.  The  distillation  of  cinchonine  with  potash  furnishes  two  series 
of  isomeric  pyridine  bases,  amongst  which  are  notably  two  lutidines 
and  two  collidines.  The  first  fractions  contain  also  methylamine 
and  some  fatty  ethers,  e.g.,  amyl  acetate. 

2.  The  distillation  of  brucine  with  potash  furnishes  a  small 
quantity  of  neutral  products,  and  some  pyridine  bases,  amongst 
others  /?-lutidine  and  /3-collidine.  The  lower  fractions  contain  a 
pyridine  base  insoluble  in  water,  probably  another  lutidine. 

3.  /3-Lutidine  has  been  separated  from  its  isomeride  and  obtained 
pure  by  a  process  generally  applicable  to  the  purification  of  the 
bases  of  these  series. 

4.  /?-Lutidine  aurochloride  undergoes  modifications  similar  to 
those  of  the  pyridine  platinochloride,  hitherto  regarded  as  charac- 
teristic. By  regulated  oxidation,  this  base  yields  nicotianic  acid. 
/3-Lutidine  is  a  violent  poison,  more  energetic  in  its  action  than 
/3-collidine. 

5.  The  existence  of  /?-collidine  (b.p.  19G°)  in  the  crude  quinoline 
from  cinchonine  and  brucine,  goes  to  prove  definitely  the  isomerism 
of  the  pyridine  bases  derived  from  cinchonine  and  brucine  with 
those  derived  from  coal-tar  and  Dippel's  animal  oil. 

G.  By  partial-oxidation,  /3-collidine  furnishes  homonicofianic  acid, 
C5  H3  Me  N.  C  0  0  H,  analogous  to  toluic  acid.  By  further  oxidation 
this  acid  becomes  cinchomeronic  acid,  C5H:;  N  (C  0  OH)2,  hence 
/3-collidine  may  bo  regarded  as  methyl-ethyl-pyridine.  By  oxidation 
in  hot  solutions,  /3-collidine  fiirnishes  nicotianic  acid.  /3-collidine 
is  an  antipyretic,  a  powerful  poison,  and  has  the  curious  property 
of  preventing  the  reflex  movements  of  the  cornea. 

7.  The    crude   quinoline   from   cinchonine   contains   tctrahydro- 
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quinoline,  the  first  instance  of  a  hydroquinoleic  base  derived  from 
an  alkaloid  containing  oxygen ;  its  existence  confirms  Wischne- 
gradsky's  hypothesis  that  the  pyridine  and  quinoline  bases  exist 
in  the  alkaloids  as  hydrides. 

8.  Tetrahydroquinoline  from  cinchonine  is  isomeric  with  that 
formed  by  synthesis,  and,  like  it,  is  transformed  into  quinoline  by 
very  feeble  oxidizing  agents.  It  constitutes  an  intermediate  term 
between  the  two  series  of  bases  formed  simultaneously  in  the 
destructive  distillation  of  cinchonine  with  caustic  potash. 

9.  Quinoline  from  cinchonine  is  mixed  with  tarry  products,  from 
which  it  can  be  easily  separated.  Purified  from  these  products 
and  from  its  homologue  lepidine,  which  it  retains  with  much 
persistence,  it  boils  at  236-237°  (corrected)  under  a  pressure  or 
775  mm.  In  certain  cases  of  fever  (hectic  fever),  quinoline  acts 
more  powerfully  than  quinine. 

10.  Pyridine  appears  to  be  as  violent  a  poison  as /3-lutidine.  The 
author  concludes  from  a  careful  review  of  the  formation  and 
properties  of  pyridine  and  quinoline,  and  their  homologues,  and 
of  their  oxidation-,  reduction-,  and  substitution-products,  that  all 
the  known  facts  are  in  favour  of  Korner's  theory  that  pyridine  is 
correctly  represented  by  Kekule's  formula  for  benzene,  (N)'"  taking 
the  place  of  one  of  the  (C  H)"'  groups,  and  that  quinoline  is  similarly 
related  to  naphthalene,  the  higher  homologues  of  these  bases  being 
formed,  like  the  homologues  of  benzene  and  naphthalene,  by  the 
introduction  of  lateral  chains  of  methyl,  ethyl,  propyl,  etc.,  in  place 
of  hydrogen. 

Action  of  Bromine  on  Quinoline  and  Pyridine.  E.  Grimaux. 
(Comptes  Rendus,  xcv.  85-87,  and  Journ.  Chem.  Soc,  1882,  1215.) 
Two  parts  of  bromine  are  added  to  a  well-cooled  mixture  of  1  part 
quinoline  with  1-3  parts  of  water,  and  the  red  product  which 
separates  out  is  dissolved  in  chloroform  at  a  gentle  heat.  The 
slender  red  needles  which  separate  out  on  cooling  are  very  unstable, 
and  lose  bromine  and  hydrobromic  acid  when  exposed  to  the  air. 
The  ratio  of  carbon  to  bromine  is  C9  to  Br4,  and  the  formula  of  the 
compound  is  therefore  C9  H7  NBr4.  On  treatment  with  potash  or 
hydrogen  sulphide,  it  yields  the  original  quinoline.  If  the  chloro- 
form solution  is  toiled  for  five  or  six  minutes,  and  left  at  rest,  hard 
bulky  red-brown  crystals  of  hydrohromide  of  quinoline  bromide  are 
deposited  after  twenty-four  hours.  The  same  compound  is  obtained 
by  moistening  the  crude  bromide  with  its  own  weight  of  alcohol. 
After  some  time  heat  is  developed,  the  liquid  boils,  and  the  bromide 
dissolves.     On  cooling,  large  red  crystals  of  the  hydrobromide  are 
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deposited,  and  the  odour  of  bromal  is  perceived.  Hydrobromide  of 
quinoline  bromide,  C9  H7  N,  Br4,  H  Br,  forms  large  red  anhydrous 
prisms  melting  at  86°,  very  soluble  in  alcohol  and  ether,  slightly 
soluble  in  hydrobromic  acid,  insoluble  in  water  and  chloroform. 
When  heated  with  water,  it  is  converted  into  quinoline  hydrobro- 
micle,  and  the  same  change  is  effected  by  hydrogen  sulphide.  When 
treated  with  ammonia  it  is  decomposed  with  evolution  of  nitrogen. 
It  dissolves  in  potash  and  in  sodium  carbonate,  and  hydrobromic 
acid  precipitates  from  the  solution  a  yellow  powder  having  the 
same  melting  point  as  the  original  substance.  By  prolonged  treat- 
ment with  potash  it  is  converted  into  quinoline. 

Pyridine  under  the  same  conditions  also  combines  directly  with 
bromine  to  form  a  still  more  unstable  compound,  which  crystallizes 
in  long  needles,  and  may  be  isolated  by  dissolving  the  crude  product 
in  cold  chloroform,  and  then  placing  the  solution  in  a  freezing 
mixture.  If  the  chloroform  solution  is  boiled,  or  if  the  crystals 
are  moistened  with  alcohol,  the  bromide  is  converted  into  hydrohro- 
mide of  pyridene  bromide,  (C5  H5  Br2)2  H  Br,  which  forms  large  red 
fragile  plates  melting  at  125-126°,  soluble  in  water,  hydrochloric 
acid,  alcohol,  and  ether.  It  also  dissolves  in  potash  and  in  sodium 
carbonate,  the  original  compound  being  precipitated  from  these 
solutions  on  addition  of  acids.  By  prolonged  action  of  potash  or 
by  the  action  of  hydrogen  sulphide,  the  hydrobromide  is  converted 
into  pure  pyridene,  b.  p.  116°.  It  is  decomposed  by  ammonia, 
with  evolution  of  nitrogen,  and  when  boiled  with  water  gives  off 
ammonia. 

The  /?-lutidine  described  by  Oechsner  also  yields  an  unstable 
compound,  which  forms  large  red-brown  crystals  melting  at  64°. 
These  compounds  are  analogous  to  the  hydrobromide  of  dibromo- 
nicotine  dibromide,  C10H12  Br2  N2,  Br2,  H  Br,  described  by  Huber. 
The  nicotine  tetrabromide  of  Cahours  and  Etard  is  most  probably 
dibromonicotine  dibromide.  The  analogy  between  these  nicotine 
bromides  and  the  pyridine  bromides  indicates  that  nicotine  con- 
tains a  non-hydrogenised  pyridine  group. 

Conversion  of  Pyrroline  into  Pyridine.  G.  L.  Ciamician  and 
M.  Dennstedt.  (Ber.  der  deutsch.  chem.  Ges.,  xv.  1172-1181,  and 
Journ.  Chem.  Soc,  1882,  1214.)  The  authors  have  previously 
obtained  by  the  action  of  chloroform  on  pyrroline  a  compound  which 
appeared  to  be  a  chloropyridine  ;  but  as  they  were  unable  to  remove 
the  chlorine  from  the  product,  they  were  unable  to  speak  with 
certainty  as  to  its  nature.  They  have  now  investigated  the  action 
of  bromoform  on  pyrroline,  and  found  the  compound  produced  to 
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be  identical  with  the   broniopyridine   which  Hofnianu  obtained  by 
the  direct  action  of  bromine  on  pyridine. 

Monobromopyridine  is  a  liquid  of  strongly  alkaline  reaction ;  it 
boils  at  169*5°  under  a  pressure  of  760"5  mm.,  and  has  sp.  gr.  of 
1'645  at  0°.  Monobromopyridine  hydrochloride  can  be  obtained 
in  deliquescent  needles.  The  platinochloride,  (05  Ht  Br  N,  H  Cl)3, 
Pt  Cl^  +  2  H3  0,  crystallizes  in  honey -yellow  prisms  belonging  to 
the  monoclinic  system — a  :  b  :  c  =  1*20735  :  1  :  1T8815.  Observed 
forms,  110,  101,  001,  101,  302,  011. 

On  treatment  with  bromine  at  230-250°,  monobromopyridine  is 
converted  into  Hofmann's  dibromopyridine. 

Carbon  tetrachloride,  acting  on  potassium-pyrroline,  also  converts 
it  into  monochloropyridine  ;  from  which  it  would  seem  that  the 
chlorine  atom  is  attached  to  that  carbon  atom  which  has  newly 
entered  the  pyridine  molecule. 

Bromopyridine,  unlike  chloropyridine,  is  easily  reduced  by 
nascent  hydrogen,  a  mixture  of  pyridine  and  dihydropyridine  being 
obtained. 

Eesearches  on  Pyridine.  H.  "Weidel  and  M.  Russo.  (Monatsh. 
Chem.,  iii.  850-885;  Journ.  Ghem.  80c,  1883,  483.)  Andersen, 
by  heating  pyridine  with  sodium,  obtained  a  base  which  he  re- 
garded as  dijjyridine,  C10  H10  N3,  together  with  other  products. 
The  authors  of  the  present  paper,  following  Andersen's  process 
with  some  modifications,  for  which  reference  must  be  made  to  the 
original  paper,  have  also  obtained  dipyridine,  but  they  find  that  the 
chief  products  are  :  a  base,  C10  H8  03,  isomeric  with  the  dipyridyl 
which  Skraup  and  Vortmann  obtained  by  distilling  dipyridyl- 
carboxylic  acid,  C13  H8  N3  04,  with  lime  ;  and  isonicotine,  C10  Hu  N"3. 

The  base,  C10  HsN3,thus  obtained  is  distinguished  by  the  authors 
as  "  y-dipyridyl."  It  may  be  purified  by  crystallization  from  boiling 
light  petroleum  (from  which  it  separates  in  crystals  on  cooling), 
and  distilling  it  in  a  current  of  steam.  It  dissolves  very  readily  in 
alcohol,  ether,  benzene,  and  chloroform,  somewhat  less  in  ether, 
and  is  nearly  insoluble  in  cold,  but  easily  soluble  in  hot  water. 
When  heated  it  melts  and  sublimes  in  long  needles.  Small 
quantities  of  it  volatilise  with  vapour  of  water.  The  aqueous 
solution  has  a  faintly  alkaline  reaction.  The  base  has  a  bitter  taste, 
no  smell  at  ordinary  temperatures,  but  when  heated  it  gives  off 
faintly  odorous  cough-exciting  vapours.  It  melts  at  114°  and  boils 
at  308-8°  (bar.  760  mm.). 

These  are  the  properties  assigned  by  Andersen  to  his  dipyridine, 
C10  H10  N3.     The  authors,  however,  find  that  the  base  in  question 
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gives,  as  a  mean  of  several  closely  agreeing  analyses,  76'87  per  cent. 
C,  518  H,  and  17"95  IS",  leading  to  the  formula  C10  H8  N"8,  which 
requires  76-92  C,  5\L3  H,  and  17-95  K  This  formula  has"  further 
been  confirmed  by  the  analysis  of  several  salts. 

The  anhydrous  crystals  of  y-dipyridyl  absorb  water  from  the  air 
with  great  avidity,  the  melting  point  of  the  hydrated  substance 
thus  formed  sinking,  according  to  the  time  of  exposure,  to  107°, 
104°,  96°,  and  finally  to  73°,  which  last  is  the  melting  point  of  the 
crystals  deposited  from  aqueous  solution.  The  hydrate,  C10  H8  N"2, 
2  Ho  O,  thus  obtained,  gives  off  the  greater  part  of  its  water  at  100°, 
the  remainder  only  on  distillation. 

y-Bipyridyl  methiodide,  C10  H8  N2,  2  Me  I,  is  formed  on  adding 
methyl  iodide  in  excess  to  a  solution  of  the  base  in  methyl  alcohol ; 
and  separates  on  evaporation  over  sulphuric  acid,  in  large,  yellow- 
red,  highly  lustrous,  monoclinic  crystals,  0  P.  co  P.  Treated  with 
potash-lye  or  silver  oxide,  it  does  not  yield  the  corresponding  base 
in  definite  form.  The  reaction  above  described  shows  that 
y-dipyridyl  has  the  character  of  a  tertiary  amine. 

Oxidation  of  y-Dipyridyl. — This  base  in  the  free  state  offers  great 
resistance  to  the  action  of  oxidizing  agents,  but  in  the  form  of 
sulphate  it  is  easily  oxidized  by  potassium  permanganate,  yielding 
pyridine-monocarooxylic  or  isonicotinic  acid,  according  to  the  equation 
2  C10  H8  N2  +  23  0  =  2  (C5  H4  N.  C  0  0  H)  +  8  C  02  +  3  H3  0  +  N2. 
This  acid,  after  purification,  forms  a  white  crystalline  mass,  melting 
at  307°,  and  identical  in  every  respect  with  that  which  Weidel  and 
Hiibner  obtained  by  oxidation  of  nicotine. 

Action  of  Nascent  Hydrogen. — y-Dipyridyl,  treated  with  tin  and 
hydrochloric  acid,  takes  up  6  atoms  hydrogen,  and  is  converted 
into  isonicotine  :  C10  H8  N2  +  3  Sn  +  G  H  CI  =  3  Sn  Cl2  +  C10  Hu  N2. 
This  base,  separated  from  the  product  in  the  usual  way,  and  purified 
by  drying  in  a  vacuum  at  150°,  and  subsequent  distillation  in 
hydrogen,  forms  a  colourless  oil,  which  soldifies  on  cooling  to  a 
mass  of  slender  needles,  and  turns  yellow  in  the  air,  especially  in 
the  fused  state.  It  is  extremely  hygroscopic,  deliquesces  in  water, 
alcohol,  or  wood-spirit,  and  dissolves  readily  in  ether,  light  petroleum, 
and  benzene.  It  has  a  strongly  alkaline  reaction,  and  cauterises 
the  skin  like  caustic  potash.  When  pure  it  is  nearly  scentless  at 
ordinary  temperatures,  but  when  gently  heated  it  emits  a  faint 
odour  somewhat  like  that  of  commercial  opium  ;  at  higher  tempera- 
tures it  emits  a  pungent  vapour.  It  has  an  acrid  alkaline  taste, 
and  acts  on  the  animal  economy  as  a  poison,  like  nicotine,  but 
much   less   strongly.     In   aqueous   solution,    and   especially    when 
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neutralized  with  sulphuric  acid,  it  is  easily  oxidized  by  potassium 
permanganate  to  isonicotinic  acid.  Its  salts  are  deliquescent,  and 
crystallize  with  difficulty,  even  from  the  most  concentrated  solutions. 

The  metlrioclide,  C10  Hu  N"2,  2  Me  I,  crystallizes  from  its  solution 
in  methyl  alcohol  by  spontaneous  evaporation,  in  monoclinic  or 
triclinic  crystals. 

Isonicotiue,  as  already  observed,  is  also  found  among  the  products 
obtained  by  the  action  of  sodium  on  pyridine ;  and  its  formation, 
together  with  that  of  y-dipyridyl  and  dipyridine,  is  supposed  by  the 
authors  to  take  place  in  two  stages,  the  first  consisting  in  the 
formation  of  sodium-pyridine,  C5  H4  Na  N,  and  certain  products 
formed  therefrom  by  addition  of  hydrogen ;  the  second  in  the 
action  of  the  air  on  these  products.  This  series  of  actions  may, 
perhaps,  be  represented  by  the  following  equations  : — 

I. 

2C5H5N  +  2Na  =  2C5H4NaN  +  H3 
C5  H^  Na  N  +  H,  =  C5  H6  Na  N 
C5H4NaN  +  H6  =  C5H10NaN 

II. 

2C5HiNaN+O  =  NaoO  +  C10H8N2 

7-Dipyridyl. 
C5H6NaN  +  C5H4NaN  +  O  =  Na3O  +  C10H10N3 

Dipyridyl. 
C5H10NaN  +  C5H4NaN  +  O  =  Na2O  +  C10HuN2 

Isonicotine. 

Certain  resinous  and  oily  products,  of  no  decided  basic  character,, 
formed  at  the  same  time,  are  probably  due  to  the  further  action  of 
the  sodium  on  the  dipyridyl  or  on  the  sodium-pyridine. 

Artificial  Preparation  of  Piperine.  L.  Rugheimer.  (Ber.  der 
deutsch.  chem.  Ges.,  xv.  1390.)  When  piperic  acid,  dissolved  in 
anhydrous  benzol,  is  allowed  to  act  on  a  benzol  solution  of  an  excess 
of  piperidine,  hydrochlorate  of  piperidine  is  deposited,  while  the 
filtrate  contains  piperine.  This  filtrate  may  be  freed  from  the  excess 
of  piperidine  and  other  impurities  by  repeatedly  shaking  it  with 
dilute  hydrochloric  acid  and  then  with  water,  and  allowing  to  stand 
until  no  further  separation  of  crystals  takes  place.  If  now  the 
filtered  benzol  solution  is  distilled  until  the  greater  part  of  the 
solvent  has  passed  over,  and  the  residue  treated  with  light  petro- 
leum until  a  precipitate  is  produced,  the  filtrate  thus  obtained 
yields,  upon  spontaneous  evaporation,  crystals  of  piperine  fusing  at 
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125-127°  O,  and  answering  to  the  formula  C17H19N03.  When 
purified  by  repeated  recrystallization,  these  crystals  fuse  at  a  slightly 
higher  temperature  (127-128°  0.)- 

Piperidine  and  Pyridine.  A.  W.  Hofmann.  (Ber.  der  deutsch. 
chem.  Ges.,  xvi.  586-591.)  Previous  experiments  on  the  action  of 
bromine  on  piperidine  (Ber.,  xii.  981),  led  the  author  to  assume  a 
relationship  between  the  latter  base  and  pyridine.  This  has  since 
been  established  by  Konigs,  who  obtained  pyridine  by  the  oxidatiou 
of  piperidine,  and  also  by  Schotten,  who  obtained  dibromopyridine 
by  the  action  of  bromine  on  piperidine.  The  author,  by  modifying 
his  former  experiments,  has  succeeded  in  obtaining  pyridine  from 
piperidine.  He  combines  the  latter  with  acetic  anhydride,  and 
gently  warms  the  resulting  compound  (1  mol.)  with  bromine 
(2  mols.).  Hydrobromic  acid  is  evolved,  whilst  a  colourless  dis- 
tillate, consisting  of  acetic  bromide  and  its  substitution-derivatives, 
passes  over,  leaving  a  syrupy  residue  in  the  retort.  On  treating 
the  residue  with  alkali  and  steam-distilling,  an  alkaline  aqueous 
distillate  and  an  oily  layer,  together  with  crystals  of  dibromopy- 
ridine, are  obtained.  After  recrystallization  from  alcohol,  the  latter 
melts  at  112°  and  boils  at  222°.  On  adding  potassium  hydroxide 
to  the  aqueous  distillate,  an  oily  layer  separates,  consisting  of 
pyridine  mixed  with  unaltered  piperidine.  The  latter  is  readily 
separated  by  treatment  with  acetic  anhydride,  and  then  distilling, 
when  nearly  pure  pyridine  is  obtained.  The  oily  portion  of  the 
steam  distillate  contains  monobromopyridine,  C-  Hj.  Br  N,  which 
the  author  previously  obtained  by  the  bromination  of  pyridine.  It 
forms  a  platinochloride,  (C5  H_t  Br  N)3,  H,  Pt  Cl6,  crystallizing  in 
flat  needles,  and  an  aurochloride,  C5  H^BrNjH  Au  CI,  crystallizing 
in  plates. 

An  attempt  to  reverse  the  process,  and  to  obtain  piperidine  from 
pyridine,  was  unsuccessful.  Pyridine  was  heated  with  concentrated 
hydriodic  acid,  when  normal  pentane  and  ammonia  were  produced. 

Piperidine.  C.  Schotten.  (Ber.  der  deutsch.  chem.  Ges.,  xv. 
421-427,  and  Journ.  Chem.  Sue,  1882,  982.)  Amylpiperidine, 
prepared  by  digesting  piperidine,  amyl  bromide,  and  potash,  is  a 
colourless  liquid  (b.  p.  188°).  It  combines  with  methyl  iodide  with 
evolution  of  heat,  forming  a  crystalline  mass  of  methylamylpvperyl 
ammonium  iodide,  which  crystallizes  from  hot  alcohol  in  thick 
prisms  melting  at  195°.  When  distilled  with  silver  oxide  it  yields. 
besides  a  small  quantity  of  amylene,  methylamylpiperidine  (b.  p. 
above  190°)  ;  it  is  a  liquid  scarcely  soluble  in  water,  and  lighter 
than  it.     Its  odour  is  more  ammoniacal  than  that  of  amylpiperidine. 


CHEMISTKY.  117 

Its  hydrochloride  melts  easily,  and  is  hygroscopic.  The  plantino- 
chloride,  (05  H9  N  Ayl2  Me,  H  Cl)2  Pr  CI4,  is  slightly  soluble  in  water, 
melts  under  water  below  100° ;  in  capillary  tubes  it  softens  at 
100°,  and  melts  at  140°.  Methylamylpiperidine  can  be  heated  in 
a  sealed  tube  with  hydrochloric  acid  without  being  altered,  but  is 
decomposed  when  the  dry  hydrochloride  is  heated  in  a  stream  of 
hydrochloric  acid  gas,  and  produces  a  hydrocarbon,  methylpiperi- 
dine,  and  piperidiue.  Piperidine  is  recognised  in  a  mixture  of  its 
substitution-products,  from  the  fact  that  when  treated  with  a  dilute 
acid  and  potassium  nitrite,  it  forms  the  nitroso-derivative  (see 
below)  which  can  be  extracted  by  agitation  with  ether.  Methyl- 
amylpiperidine combines  with  methyliodide,  with  slight  evolution 
of  heat,  forming  a  crystalline  addition-product. 

Benzyl-viperidine,  prepared  by  the  action  of  benzoic  chloride  on 
piperidine,  is  an  oil  (b.  p.  245°)  lighter  than  water,  and  almost 
insoluble  in  it.  It  combines  with  methyl  iodide,  with  develop- 
ment of  heat,  to  form  the  ammonium  iodide,  C5  H10  N.  C7  H~  Mel, 
which  crystallizes  from  hot  absolute  alcohol  in  thick  prisms  melting 
at  145°,  and  decomposing  at  a  higher  temperature,  giving  off  benzyl 
iodide.  Treatment  with  silver  oxide  converts  this  ammonium  iodide 
into  an  ammonium  base,  which,  on  heating,  is  resolved  into  water, 
and  the  volatile  methylbenzyl-piperidine,  which  resembles  benzyl- 
piperidine  in  boiling  point  (245°)  and  many  of  its  properties.  At 
the  same  time  there  are  formed  small  quantities  of  benzyl  alcohol 
and  a  low  boiling  base,  probably  a  compound  of  methyl-pi peridine 
with  methyl  iodide.  The  new  base  forms  a  methiodide,  which  may 
be  crystallized  from  hot  alcohol ;  it  gives  off  benzyl  iodide  when 
heated  above  its  melting  point.  The  ammonium  base  formed  by 
the  action  of  silver  oxide  on  this  iodide  decomposes  at  a  higher 
temperature,  piperylene  being  among  the  products  of  decomposition. 
Large  quantities  of  methylbenzyl-piperidine  and  benzyldimethyl- 
amine  are  also  formed.  There  was  also  a  small  quantity  of  benzyl 
alcohol. 

Nitrosopiperidine  is  best  prepared  by  ti-eating  a  dilute  sulphuric 
or  hydrochloric  acid  solution  of  piperidine  with  somewhat  more 
than  the  calculated  quantity  of  potassium  nitrite.  Thus  prepared, 
it  is  a  yellow  aromatic  liquid  (b.  p.  218°),  soluble  in  concentrated 
hydrochloric  acid,  from  which  it  is  reprecipitated  by  water ;  it  is 
heavier  than  water.  When  heated  in  a  sealed  tube  with  acids,  it  is 
converted  into  piperidine  and  nitrous  acid ;  with  phosphoric  anhy- 
dride or  zinc  chloride  a  trace  of  piperylene  is  formed,  but  the 
greater  part  becomes  resinous  ;  treated  with  sodium  amalgam  it  is 
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reduced  to  ammonia,  piperidine,  and  a  small  quantity  of  a  crystalline 
base  which  melts  at  58°  and  volatilises  with  steam. 

Piperylurethan,  C5  H10  N.  COO  Et,  the  product  of  the  action  of 
ethyl  chlorocarbonate  on  piperidine,  is  a  colourless  liquid  boiling  at 
211°  without  decomposition  ;  it  has  a  slightly  bitter  and  astringent 
taste,  a  pleasant  odour,  is  heavier  than  water,  almost  insoluble 
therein,  and  is  precipitated  by  water  from  its  hydrochloric  acid 
solution.  It  is  not  at  all,  or  only  very  slightly,  poisonous.  Boiling 
with  strong  potash  or  hydrochloric  acid  does  not  decompose  it ; 
when,  however,  it  is  heated  at  100°  in  a  sealed  tube  with  hydro- 
chloric acid,  it  is  resolved  into  piperidine,  carbonic  anhydride,  and 
ethyl  chloride.  With  ammonia  or  piperidine  it  yields  easily  soluble 
carbamides ;  it  becomes  resinous  when  heated  with  phosphoric 
anhydride. 

Acetyl-  and  Oxahjl-piperidine. — The  former,  which  is  the  product 
of  the  action  of  acetic  chloride  on  piperidine,  is  a  liquid  boiling  at 
224°,  and  miscible  in  all  proportions  with  water.  The  latter  is  pre- 
pared by  heating  together  equal  weights  ofj  piperidine  and  ethyl  ox- 
alate, and  distilling  the  product.  Oxalyl-piperidine,  (C5  H10  N.  C  0)2, 
(b.  p.  above  360°),  crystallizes  in  needles  melting  at  iJ0°,  soluble  in 
water,  alcohol,  and  ether,  insoluble  in  concentrated  alkalies.  By 
heating  piperidine  with  excess  of  bromine  (10  atoms  to  1  mol.  of 
piperidine)  for  four  hours  in  a  sealed  tube  at  180°,  dibromopyridine 
is  formed. 

Oxidation  of  Piperidine.  C.  Schotten.  (Ber.  der  deutsch. 
chem.  Ges.,  xvi.  643-G49.  Journ.  Ghem.  Soc,  1883,  813.)  The 
author  has  shown  that  an  acid  of  the  formula  C7  H15  03 1ST  (for 
which  he  now  suggests  the  name  coninic  acid)  is  produced  by  the 
action  of  nitric  acid  on  conylurethane.  Under  similar  conditions, 
piperyluretbaue  yields  piperidinic  acid,  C4  H9  0.2  N,  homologous 
with  the  latter;  its  hydrochloride,  C4  H9  0.2  N,  H  CI,  forms  dense 
hygroscopic  prisms,  readily  soluble  in  water  and  in  alcohol ;  its 
platinochloride,  (C.^  H9  02  N)2,  H2  Pt  C1G,  forms  large  shining  prisms. 
If  urea  is  added  to  the  nitric  acid  to  moderate  its  action,  iii/n>- 
dehydropiperylurethane,  C5  H7  (N  02)  N.  C  O  O  Et,  is  produced, 
crystallizing  in  yellowish  needles  or  prisms  melting  at  oT'50  and 
soluble  in  hot  water  or  in  alcohol.  It  is  not  readily  acted  on  by 
acids,  whilst  alkalies  dissolve  and  decompose  it  even  in  the  cold. 
When  it  is  treated  with  tin  and  hydrochloric  acid,  and  the  solution 
is  then  heated  with  concentrated  hydrochloric  acid  in  scaled  tnbes 
abovo  100°,  an  oil  is  obtained  which  is  probably  deli vdropiperidine. 
On  adding   bromine  to  its  solution  in  glacial  acetic  acid,  it  forms  a 
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bromhydroxyl-derivative,  C5  H7  (N  03)  N(HOBr).COO  Et,  which 
crystallizes  in  prisms  melting  at  157°.  Piperylmethylurethane, 
C5  H10  N.COO  Me,  is  prepared  in  the  same  way  as  the  ethyl-com- 
pound, and  forms  a  colourless  liquid  (b.  p.  201°)  having  a  slight 
and  agreeable  odour.  It  is  heavier  than  water,  in  which  it  is 
sparingly  soluble,  and  can  be  boiled  with  alkalies  or  with  hydro- 
chloric acid  without  decomposition.  It  yields  a  nitrodehydro- 
derivative,  C5  H7(N  03)  N.  C  0  0  Me,  which  crystallizes  in  yellowish 
needles  melting  at  102-103°  ;  and  by  the  action  of  bromine  on  this 
a  body  is  obtained  melting  at  130°.  By  the  action  of  bromine  on 
pi])  eryletliylur  ethane,  the  compound,  C5  H7  Br  N  (H  O  Br).  COO  Et, 
is  produced,  crystallizing  in  short,  hard,  shining  prisms,  which  melt 
at  140°.  If  twice  as  much  bromine  is  used  as  is  necessary  to  form 
this  body,  dibromopyridine  is  produced. 

Kairine.  Drs.  Fischer  and  W.  Konig,  and  Prof.  Filehne. 
(Cliem.  and  Drugg.,  from  Wiener  Medicinische  Blatter,  and  Pharm. 
Centralhalle,  Nov.  23,  1882.)  A  new  alkaloid,  called  "kairine," 
is  about  to  appear  in  the  drug  market,  for  which  are  claimed  anti- 
pyretic properties,  unaccompanied  by  the  slightest  tendency  to  pro- 
duce local  irritation.  It  is  proposed  as  a  substitute  for  chinoline, 
itself  a  substitute  for  quinine.  The  authors  have  found  that  those 
hydrides  of  chinoline  in  which  the  nitrogen  atom  is  in  drrect  com- 
bination with  the  carbon  atom  of  a  methyl  group  or  of  another 
alcohol  radical,  all  possess  more  or  less  the  properties  above  men- 
tioned as  pertaining  to  kairine. 

Kairine  is  the  name  given  by  the  authors  to  oxychinoline- 
methyl-hydride. 

Kairine  hydrochlorate  forms  a  light  greyish  yellow  crystalline 
powder.     It  is  soluble  in  water,  and  has  a  bitter,  aromatic  taste. 

The  authors  have  found  that,  beginning  with  doses  of  from  0'3- 
0"5  to  TO  gram  of  the  above  salt,  and  gradually  increasing  the  dose 
0'5  gram  each  time,  the  doses  being  repeated  at  intervals  of  an  hour, 
after  the  fourth  dose,  the  body  temperature  may  be  reduced  to 
37'0°  C,  or  even  3G5°  C,  without  any  symptoms  of  local  irritation  ; 
and  they  hope  that  the  substance  will  prove  useful  in  all  forms  of 
fever. 

Presence  of  Nicotine  in  Tobacco  Smoke,  and  Consideration  of  the 
Active  Poison  in  the  Combustion-products  of  Tobacco.  R.  Kiss- 
ling.  (Bingl.  polyt.  Joum.,  ccxliv.  234-246.  From  Journ.  Ghem. 
Soc.)  Having  discussed  in  a  previous  paper  the  principal  publica- 
tions on  this  subject,  the  author  proceeds  to  give  an  account  of  his 
own  investigations  on  the    composition  of  tobacco  smoke,  mainly 
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with  a  view  of  proving  the  presence  of  nicotine.  His  experiments 
were  made  with  cigar  smoke,  as  this  is  the  form  in  which  tobacco 
is  most  extensively  consumed,  the  prevailing  conditions  being  less 
complicated  than  the  smoking  of  tobacco  from  pipes  of  various 
shapes.  The  smoke  of  a  cigar  was  drawn  by  means  of  an  aspirator 
through  a  long  condensing  tube  and  a  system  of  five  flasks.  The 
first  and  third  flasks  were  empty,  the  second  contained  alcohol, 
the  fourth  dilate  sulphuric  acid,  and  the  fifth  weak  soda-lye.  The 
current  of  air,  and  with  it  the  intensity  of  smoking,  was  regulated, 
bo  that  a  cigar  lasted  for  about  half  an  hour.  The  ingredients 
condensed  and  absorbed  in  the  various  flasks  were  then  ex- 
amined. 

Full  details  are  given  of  the  various  experiments  and  of  the 
methods  of  examination  employed,  the  results  being  arranged  in  a 
series  of  tables. 

In  discussing  these  results,  the  author  mentions  that,  although 
the  presence  of  nicotine  in  tobacco  smoke  can  be  detected  quali- 
tatively with  great  ease,  it  is  difficult — in  fact  it  seems  impossible 
— to  effect  an  approximate  separation  of  nicotine  from  the  con- 
densation-products of  the  smoke.  Without  wishing  to  dispute  the 
assumption  that  the  various  basic  substances  formed  by  the  com- 
bustion of  tobacco  are  comparatively  numerous,  the  author  is  led 


Table  A. 

Experiment  1. 

Tobacco  used 

Percent,  nicotine 

Total  nicotine 

grams. 
406-675 

12-*250 

p.c. 
3-75 

Tobacco  smoked 

Nicotine  smoked        ..... 

350-42 
13141 

Nicotine  obtained  from  the  smoke     . 
The  same  calculated  on  smoked  nicotine  . 
The  same  calculated  on  total  nicotine 

6-836 

52:02 
44-83 

Tobacco  not  smoked 

The  same  calculated  on  total  tobacco 

56-255 

13-83 

Nicotiue  obtained  from  tobacco  not  smoked 
The  same  calculated  on  tobacco  not  smoked 
The  same  calculated  on  total  nicotine 

2-832 

5:03 

is-:,? 

Decomposed  nicotine        .... 
The  same  calculated  on  total  nicotine 

6-582 

36:60 
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to  conclude  from  the  properties  exhibited  by  the  basic  mixtures  he 
has  isolated,  that  besides  nicotine  they  contain,  in  appreciable 
quantity  only,  the  lower  members  of  the  picoline  sei'ies.  As  the 
difference  in  the  boiling  points  between  the  picoline  bases  and  nico- 
tine increases,  the  platinum  in  their  platinochlorides  approaches 
that  of  nicotine  platinochloride,  so  that  by  determining  simul- 
taneously both  these  points,  it  was  possible  to  ascertain  with  some 
degree  of  certainty  the  existence  of  a  considerable  contamination  of 
the  nicotine  with  picoline  bases.  The  following  are  the  boiling 
points  and  the  percentage  of  platinum  in  the  platinochlorides : — 


Boiling  point. 

Percentage  of  Platinum 

Pyridine 

.     115° 

.     34-68 

Picoline 

.     135 

.     33-05 

Lutidine 

.     155 

.     31-58 

Collidine 

.     171 

.     30-23 

Parvoline 

.     188 

.     29-00 

Coridine 

.     211 

.     27-84 

Piubidine 

.     230 

.     26-82 

Vividine 

.     251 

.    25-81 

Nicotine 

.     242 

.     34-36 

The  quantities  of  nicotine  given  in  Table  A  were  calculated  in 
the  following  manner : — As  the  boiling  points  of  the  isolated  nitro- 


Experiment  2. 

Experiment  3. 

Experiment  4. 

Experiment  5. 

grams. 
341-60 

12-810 

p.c. 
3-75 

grams. 
798-00 

2-394 

p.c. 
6:30 

grams. 
513-00 

6-975 

p.c. 
6-19 

grams. 

p.c. 
2:24 

216-60 
8-123 

... 

700-00 
2-100 

441-00 
0-838 

2-261 

27-83 
17-65 

1-769 

84-23 
73-89 

0-588 

70'-16 

6032 

125-00 

36;59 

98-00 

12-28 

7200 

14-03 

250-00 

5-640 

4:51 
44-03 

... 

6-278 

2-51 

4-909 

38:32 
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genous  bases  (with  one  exception)  were  always  above  200°,  the 
percentage  of  their  platinochlorides  formed  the  essential  point  of 
deciding  their  constitntion.  When  below  34*15  per  cent.,  the 
corresponding  numbers  were  calculated  as  pure  nicotine  ;  the  same 
applied  to  those  cases  where  the  percentage  of  platinum  was  higher 
than  34"5,  as  here  probably  a  partial  separation  of  metallic  platinum, 
caused  by  the  presence  of  a  small  quantity  of  pyrroline,  had 
occurred.  An  extreme  case  (35'51  per  cent.  Pt)  was  obtained  in 
experiment  3,  in  which  unquestionable  contamination  with  metallic 
platinum  had  taken  place ;  80  per  cent,  of  the  nitrogenous  bases 
obtained  was  calculated  as  nicotine.  When  the  percentage  was  below 
33' 7  the  corresponding  numbers  were  disregarded.  In  cases  where 
the  values  were  within  34T5  and  33'90  per  cent.,  and  33'90  and 
33" 70  per  cent.,  90  and  80  per  cent,  of  the  corresponding  nitro- 
genous bases  were  relatively  calculated  as  nicotine.  In  experiment 
4  the  basic  mixture  began  to  boil  at  130°,  whilst  the  percentage  of 
platinum  in  the  platinochloride  was  34T3  per  cent.  It  must  there- 
fore be  assumed  that  the  mixture  was  contaminated  more  largely 
with  the  lower  boiling  picoline  bases :  hence  only  80  per  cent,  of 
the  corresponding  nitrogenous  bases  has  been  calculated  as  nico- 
tine. With  the  numbers  thus  obtained  the  following  values  were 
calculated  (see  table  on  preceding  page). 

Specific  Rotatory  Power  of  Nicotine  and  of  some  of  its  Salts. 
P.  Schwebel.  (Ber.  der  deutsch.  chem.  Ges.,x.v.  2850.)  The  molecu- 
lar specific  rotatory  powers  of  nicotine  and  of  the  salts  investigated 
are  given  in  the  following  table  : — 


AP 

100 

=  M. 
261-71 

+ 

102-23 

+ 

110-29 

+ 

83-43 

Nicotine 

,,       Hydro-chlorate. 

,,       Acetate     .... 

„       Sulphate  .... 

Whereas  the  free  base  is  laivorotatory,  its  salts  aro  dextrorotatory, 
and  these  values  for  the  molecular  rotatory  power  bear  no  relation 
to  each  other. 

Conhydrine.  A.  W.  Hofmann.  (Ber.  der  deutsch.  chem.  Qes., 
xv.  2313.)  The  author  contradicts  Wn-theim's  statement  that  con- 
hydrine,  C8H17NO,  when  acted  upon  by  phosphoric  anhydride  or 
other  dehydrating  agents,  yields  oonine.  The  oily  liquid  obtained 
in  this  reaction  is  not  couine,  but  a  mixture  of  different  com- 
pounds. 
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Quassiin.  A.  Christensen.  (Archiv  der  Pharm.  [3],  xx.  481- 
492.)  The  author  exhausted  quassia  -with  water,  and  precipitated 
the  quassiiu  bj  taunin,  after  neutralization  with  sodium  cai'bonate. 
The  tannate  was  mixed  with  lead  carbonate  (or  calcium  hydroxide), 
dried,  and  the  quassiim  was  extracted  by  alcohol.  The  author 
found  the  amount  of  quassiiu  iu  the  quassia  to  vary  largely,  some 
specimens  yielding  scarcely  any.  Pure  quassiin,  purified  by  re- 
crystallization  from  hot  alcohol,  crystallizes  in  very  thin  rectangular 
plates,  which  are  biaxial,  and  doubly  refracting.  It  is  bitter, 
odourless,  permanent  in  the  air,  and  its  solutions  are  neutral.  It 
melts  at  205°,  swelling  up  slightly  to  a  resinous  mass  of  unchanged 
quassiin.  It  is  readily  soluble  in  alkalies,  and  is  reprecipitated  by 
acids.  It  is  soluble  in  boiling  alcohol,  less  so  in  cold.  Ether  and 
light  pretoleum  dissolve  it  with  difficulty,  chloroform  very  easily. 
It  is  dextrorotatory,  its  specific  rotatory  power  for  [a]D  being  +  37'8. 
Its  formula  is  C31  H42  09  (Co0  Ho5  0G,  Wiggers).  It  is  precipitated 
by  tannin.  It  is  not  a  glucoside,  but  by  the  prolonged  action  in 
the  water-bath  of  3  per  cent,  sulphuric  acid,  a  body,  C31  H38  09,  is 
formed,  which  dissolves  sparingly  in  water,  giving  no  precipitate 
with  tannin ;  unlike  quassiin,  its  aqueous  or  alcoholic  solution 
reduces  silver  nitrate ;  a  resin  is  simultaneously  formed  by  the 
action  of  the  dilute  acid. 

A  bromo-derivative  of  quassiin  (m.  p.  75°)  was  formed  by  the 
action  of  bromine  in  chloroform  solution.  Contrary  to  the  state- 
ments of  Bennerscheidt,  the  author  found  free  fatty  acids  in  quassia 
wood,  but  no  essential  oil. 

iEsculetin.  F.  Tiemann  and  W.  Will.  (Ber.  der  deutsch.  chem. 
Ges.,  xv.  2072-2084;  Journ.  Chem.  Soc.,  1883,  199.)  Coumarin, 
umbelliferone,  and  aesculetin  are  represented  respectively  by  the 
following  formulae  : — C9  H6  03,  C9  H6  03,  C9  H6  04.  Since  umbelli- 
ferone has  been  shown  by  Tiemann  and  Reimer  (Ber.,  xii.  993) 
to  be  a  hydroxycoumarin,  it  is  obvious  that  aesculetin  may  be 
represented  as  a  dihydroxycoumarin.  When  the  hydrogen  of  the 
hydroxyl  in  umbelliferone  is  rejjlaced  by  methyl,  the  ether  thus 
produced  shows  all  the  properties  of  coumarin  ;  the  authors  have 
therefore  endeavoured  to  show  that  by  replacing  2  atoms  of  hydro- 
gen in  aesculetin  by  methyl,  a  body  is  produced  behaving  exactly  as 
coumarin.  By  the  usual  process  the  authors  obtain  a  mixture  of 
mono-  and  di-methylaesculetin,  easily  separable  by  ammonia,  in 
which  the  latter  is  insoluble.  Mouomethylcrscidetui  melts  at  184°. 
Dimrt//i/L.i'.:r>ih/fut  crystallizes  in  shinning  white  needles  melting  at 
144°.        Diuietbyke.scLileth),     metlivlutubelliferone,     and     coumarin, 
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behave  in  an  exactly  similar  manner  towards  reagents, — solutions  of 
potassium  hydroxide,  for  example.  Further,  all  three  exhibit  fluor- 
escence.    These  resemblances  point  to  a  similarity  in  constitution. 

The  authors  have  endeavoured  to  obtain  further  evidence  on  this 
point.  Perkin  has  shown  that  by  the  action  of  methyl  iodide  on 
sodium  couraarin,  in  presence  of  methyl  alcohol  isomeric  ethers  may 
be  obtained,  according  to  the  conditions  of  experiment ;  and  he 
has  also  obtained  two  isomeric  ethers  and  the  corresponding  acids 
by  other  methods.  The  authors  have  repeated  Perkin's  work,  and 
fully  confirm  it ;  and  they  have  further  shown  that  by  oxidation 
of  both  a-  and  /?-orthocoumaric  acids,  one  and  the  same  methyl- 
salicylic  acid  is  formed.  They  have  applied  these  reactions  to 
methylumbelliferone  and  sesculetin. 

Methylic  dhnethoxyumbellate,  C6  H3  (C  H  :  C  H.  C  0  0  Me)  (0  Me) 
(O  Me)  [1:2:4],  produced  by  the  usual  process  from  methyl- 
umbelliferone, forms  shining  white  needles  melting  at  87°.  No 
isomeric  ether  could  be  obtained,  although  the  temperature  used 
did  not  exceed  100°  (that  used  by  Perkin)  ;  but  the  authors  think  it 
not  impossible  that  an  other  analogous  to  that  of  a-methylortho- 
coumaric  acid  maybe  produced,  but  being  much  less  stable  than  the 
latter,  is  transformed  at  once  into  its  isomeride. 

DhnethoxyumbelUc  acid,  CG  H3  (C  H  :  C  H.  C  0  0  H)  (0  Me)2  [1  : 
2  :  4],  is  prepared  by  saponification  of  the  ether,  and  melts  at  184°. 
On  oxidation  it  yields  the  acid,  C6H3  (COOH)  (O  Me)2  [1:2:  4]. 

Methyl  trimethoxycesculeate,  CG  H2  (0  H  :  C  H.  C  O  0  Me(  (0  Me)3, 
prepared  from  dimethylaasculetin  in  the  same  manner  as  the  cor- 
responding compound  from  methylumbelliferone,  forms  very  pale 
yellow  glistening  prisms  melting  at  109°.  On  saponification  it 
yields  the  corresponding  acid,  which  melts  at  168°.  From  want  of 
material,  the  oxidation-products  of  the  latter  could  not  be  deter- 
mined. 

These  researches  show  that  methylumbelliferone  and  dimethyl- 
assculetin  give  exactly  analogous  results,  when  their  sodium- 
compounds  are  treated  with  methyl  iodide  in  methyl  alcohol 
solution,  and  hence  there  can  be  little  doubt  that  a^sculetin  is  a 
dihydroxycoumarin.  The  authors  hope  to  determine  from  which 
trihydroxybenzenc  GBSCuletin  is  derived. 

Arbutin  and  Helicin.  II.  Sohiff.  (Qazz.  Ohim.  Ital,xii.  4G0-4G9.) 

Arhutin. — The  variations  in  the  amount  of  water  of  crystallization 
and  in  melting  point  (142-145°,  162-108°,  and  187°)  observed  in 
commercial  arbutin,  are  attributed  by  the  author  to  the  pi'esence  of 
methyl-arbutin.      This     latter     componnd    has     been     prepared     by 
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Michael    by  the   action    of    acetoclilorliydrose    on   the  potassium- 
derivatives  of  methyl-quiuol,  according  to  the  equation  : — 

0  :  C  H  0.  (C  H.  0  Ac)4.  C  H2  CI  +  K  0.  CG H4.  O  Me  +  4 Et  0  H 

Acetoclilorliydrose.  Potassiuin-niethyl-quinol. 

=  K  CI  +  4  Et  0  A c  +  0  :  C  H.  (C  H.  O  H)4.  C  H3  0.  C6  H4.  0  Me 

Metliyl-arbutin. 

When  thus  obtained  it  melts  at  16S-1690,  i.e.,  at  about  the 
temperature  observed.by  Strecker  and  others  for  the  melting  point 
of  arbutin,  whereas  the  methyl-arbutiu  prepared  by  the  author's 
method,  viz.,  by  the  action  of  methyl  iodide  and  potassium 
hydroxide  on  arbutin  dissolved  in  methyl  alcohol,  melts  at  175- 
176°.  The  two  products  differ  also  in  their  amount  of  water  of 
crystallization,  the  crystals  obtained  by  Michael's  process  having 
the  composition  2  C13  Hu  017  4-  H2  0,  while  those  obtained  by  the 
author's  method  contain  Cl3  Hu  017  +  H3  0.  The  smaller  amount 
of  water  found  by  Michael  was  perhaps  due  to  partial  dehydration. 
Methyl-arbutin  is  moderately  soluble  in  cold,  freely  in  boiling  water, 
and  in  alcohol,  sparingly  in  ether,  more  freely  in  a  mixture  of 
alcohol  and  ether ;  its  solutions  give  no  colour  with  fei'ric  chloride. 

The  lower  melting  point  (168°)  observed  for  arbutin  by  Strecker 
and  others,  and  by  the  author  in  certain  fractions,  may  perhaps  be 
attributed  to  the  presence  of  methyl-arbutin,  and  may  be  regarded 
as  an  additional  instance  of  the  fact  that  a  mixture  may  melt  at  a 
temperature  lower  than  the  melting  point  of  either  of  its  con- 
stituents. 

Constitution  of  Helicin. — When  hot  saturated  solutions  of  helicin 
(5  parts)  and  urea  (2  parts)  are  mixed  together,  and  the  mixture 
is  evaporated  in  an  open  vessel,  there  remains  a  dense,  colourless 
syrup,  which,  when  left  in  the  exsiccator  over  sulphuric  acid,  leaves 
a  nearly  colourless  gummy  mass,  gradually  changing  to  a  white 
crystalline  powder,  which  is  but  slightly  soluble  in  absolute  alcohol, 
and  may  be  freed  thereby  from  uncombined  helicin  and  urea.  This 
compound  dissolves  in  a  large  quantity  of  boiling  water,  and 
separates  on  cooling  in  the  form  of  a  very  white  crystalline  powder, 
consisting  of  glucosalicyl-carbamide,  (NH2.  C  0  N  H)2  C  H.  C6  H4. 
0.  Cc  H11 05.  It  is  distinguished  from  its  components  by  being 
hygroscopic  and  very  soluble  in  watei'.  It  deliquesces  in  alcohol  of 
99  p.c,  dissolves  readily  in  alcohol  of  95  p. a,  and  is  not  precipitated 
by  absolute  alcohol,  even  from  highly  concentrated  aqueous  solu- 
tions.    The  aqueous   solution   has  a   bitter  taste,  and  is  not  pre- 
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cipitated  by  nitric  acid,  but  gives  a  white  flocculent  precipitate  with 
mercuric  nitrate.  The  compound  melts  at  a  high  temperature, 
giving  off  ammonia,  becoming  coloured,  and  apparently  decompos- 
ing in  a  very  complex  manner. 

Ghicososalicyl-thiocarbamide,  (N  H2.C  S.N  H)3  C  H.CG  H4.O.Cc  Hn 
prepared  by  heating  together  the  alcoholic  solutions  of  1  part  thio- 
carbamide  and  2  parts  crystallized  helicin,  is  also  a  very  white 
crystalline  powder,  even  more  hygroscopic  than  the  carbamide. 

The  compounds  just  described  afford  additional  proof  of  the 
aldehydic  nature  of  helicin,  which  is,  moreover,  confirmed  by  its 
power  of  combining  with  oi'ganic  bases,  as  with  aniline  and 
toluidine.  With  tolylene-diamine  it  forms  glucosalicylic  tolylene- 
diamine,  CG  H3  Me  :  (N  :  C  H.  CG  H4.  0.  CG  H5  05)2,  which  separates 
in  deep  orange  coloured  crystalline  groups  when  5  parts  helicin 
and  2  parts  tolylenediamine  are  dissolved  together  in  a  small 
quantity  of  hot  water.  Like  most  derivatives  of  metatolui- 
dine,  this  substance  exhibits  a  strong  tendency  to  form  deep- 
coloured  compounds.  Its  dilute  aqueous  solution  exhibits  a 
decided  red-green  fluorescence.  The  crystals  contain  water,  which 
they  lose  in  the  exsiccator,  being  thereby  converted  into  a  vitreous 
mass,  which  may  be  recrystallized  from  warm  water ;  it  dissolves 
but  slightly  in  cold  water,  easily  and  with  red  colour  in  dilute 
hydrochloric  acid. 

Helicin  unites  readily  with  hydrocyanic  acid,  and  yields  with 
Perkin's  reagent  a  mixture  of  well-crystallized  compounds,  which 
however,  the  author  has  not  yet  succeeded  in  separating. 

Anhydrous  helicin  does  not  absorb  dry  ammonia-gas,  but  dissolves 
readily  in  concentrated  alcoholic  ammonia,  forming  a  solution 
which  has  only  the  faintest  ammoniacal  odour,  showing  that  the 
ammonia  has  really  but  little  stability,  and  gives  off  ammonia  even 
at  ordinary  temperatures.  It  is  probably  an  additive  aldehydic 
combination,  C6HU  05.  0G  Cc  H4.  C  H  (O  H).  NH2,  which,  however, 
is  not  converted  into  the  corresponding  hydrosalicylamide  under  con- 
ditions similar  to  those  which  give  rise  to  the  formation  of  salicyl- 
aldehyde. 

The  paper  concludes  with  theoretical  speculations  as  to  the  con- 
stitution of  helicin. 

Synthesis  of  Salicin.  A.  Michael,  (ficr.  der  deutsch.  chem. 
Ges.,  xv.  1922.)  Lisenko  has  shown  that  helicin  prepared  from 
salicin  may  be  reconverted  into  the  latter  by  the  action  of  sodium 
amalgam.  In  applying  this  reaction  to  artificial  helicin,  produced 
by   the    action   of  acetochlorhydrosc   on  potassium    salicylate,  the 
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author  has  obtained  salicin  identical  in  all  its  properties  with  the 
natural  product. 

Coniferin  in  Beetroots.  E.  0.  von  Lippmann.  (Ber.  der 
deutsch.  diem.  Ges.,  January  22,  1883;  Client,  and  Drugg.,  May, 
1883.)  The  author  describes  a  method  of  extracting  coniferin  from 
beetroots.  Woody,  but  sweet,  beetroots,  which  give  a  good  reaction 
with  phenol  and  hydrochloric  acid,  are  cut  into  slices,  and  extracted 
with  absolute  alcohol  in  a  copper  furnished  with  a  helm  so  arranged 
that  the  alcohol  continually  flows  back  until  the  alcoholic  extract 
ceases  to  polarise.  The  alcohol  requires  renewing  three  or  four  times 
to  extract  all  the  sugar,  and  the  boiling  must  be  continued  for  an 
hour  and  a  half  at  each  operation.  After  drawing  off  the  alcohol, 
and  when  the  beet  slices  have  cooled,  they  are  slowly  stirred  several 
times  during  the  next  twenty-four  hours  with  cold  water,  and  left 
to  stand,  pressing  or  squeezing  being  avoided.  The  whole  is 
covered  with  boiling  water  and  boiled  until  the  beets  swell  up  ;  the 
mass  is  then  carefully  pressed  out  in  a  cloth,  and  the  liquor,  which 
must  be  quite  clear  and  but  slightly  coloured,  boiled  down.  When 
the  greater  part  of  the  water  has  evaporated,  the  solution  is  treated 
with  sugar  of  lead,  and  if  this  produces  only  a  slight  precipitate,  or 
none,  basic  acetate  of  lead  and  ammonia  are  added.  These  regents 
must  be  added  very  carefully,  and  in  small  portions  at  a  time,  so 
as  to  avoid  any  excess,  since  the  precipitate  formed  contains 
mucilaginous  substances  soluble  in  an  excess  of  the  precipitant, 
and  cannot  afterwards  be  removed.  The  whole  is  now  filtered ; 
any  traces  of  lead  precipitated  with  carbonic  acid,  and  filtered  off. 
Should  a  portion  of  this  filtrate,  on  being  tested  with  sulphuretted 
hydrogen,  be  darkened  by  this  regent,  it  is  a  proof  that  the  filtrate 
contains  organic  lead  salts  not  precipitated  by  carbonic  acid,  in 
which  case  a  perfect  purification  cannot  be  effected,  and  all  further 
labour  is  useless.  Should  this,  however,  not  be  the  case,  the  filtrate 
is  carefully  evaporated  to  a  thick  syrupy  consistency,  whereupon  a 
darkish  coloration  takes  place,  and  a  smell  of  vanilline  is  noticed. 
The  syrup  is  placed  in  several  flat  vessels  in  desiccators  over 
sulphuric  acid  to  crystallize  out,  a  crystal  or  two  of  previously 
formed  coniferin  having  been  first  added  to  each  vessel  to  accelerate 
the  crystallization. 

The  author  considers  that  coniferin  is  not  contained  ready  formed 
in  any  considerable  quantities  in  the  cells  of  the  beetroots,  but  that 
it  is  chiefly  formed  from  a  substance  of  a  complicated  composition 
— lignin — by  boiling. 
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Couniarin.  G.  Ebert.  (Liebicfs  Annalen,  ccxvi.  139-161.) 
Couniarin  dissolves  in  boiling  baryta  water,  forming  an  unstable 
compound,  which  has  not  been  isolated.  Coumarin  is  also  dissolved 
by  a  hot  solution  of  potassium  carbonate ;  an  unstable  compound  is 
produced,  which  is  soluble  in  alcohol  and  water.  A  hot  alcoholic 
solution  of  sodium  ethylate  also  has  the  power  of  dissolving 
coumarin. 

The  properties  of  ethylcoumarinia  acid,  Et  0.  C6  H^.  C  H  :  C  H. 
CO  OH  (a-ethylorthoxyphenylacrylic  acid),  have  been  previously 
described  by  Perkin.  The  calcium  salt,  (Cn  Hn  03)3  Ca  +  2  H2  0, 
crystallizes  in  glistening  needles.  100  grams  of  the  saturated 
solution  at  21°  contain  0"43  gram  of  the  anhydrous  salt.  Barium 
ethylcoumarinate  is  deposited  from  an  alcoholic  solution  in  silky 
needles  containing  2  mols.  H2  0.  Barium  ethylcoumarate  forms 
crystals  containing  4  mols.  H2  0.  It  is  very  soluble  in  alcohol,  but 
is  left  as  a  gummy  mass  on  evaporating  the  solution.  Both 
ethylcoumariuic  and  ethylcoumaric  acids  yield  ethylsalicylaldehyde 
and  ethylsalicylic  acid  on  oxidation  with  potassium  permangan- 
ate. These  acids  are  both  converted  into  ethylmelilotic  acid, 
Et  0.  Cc  H4.  (C  H2)2.  C  0  0  H,  by  the  action  of  sodium  amalgam  on 
their  aqueous  solutions.  The  author  also  finds  that  the  bromide, 
Cn  Hp  Bi'o  03  (m.  p.  155°),  obtained  by  the  action  of  bromine  on  a 
solution  of  ethylcoumarinic  acid  in  carbon  bisulphide,  is  identical 
with  the  bromine-compound  derived  from  ethylcoumaric  acid.  This 
statement  does  not  agree  with  Perkin's  observations. 

Coumaric  acid  stands  in  the  same  relation  to  coumarinic  acid  that 
angelic  acid  bears  to  tiglic  acid. 

Cinch onic  and  Pyrocinchonic  Acids.  H.  We  id  el  and  R.  Brix. 
(Monatsh.  Ohem.,  iii.  003-621 ;  and  Jonm.  Ohem.  Soc,  1882,  1304.) 
The  action  of  hydrogen  on  a  solution  of  sodium  cinchomeronate 
fives  rise  to  a  non-azotised  acid  (cinchonic  acid),  the  formation  of 
which  is  attended  with  elimination  of  ammouia  and  assumption  of 
water  and  hydrogen — 

C7  H5  N  0,.  +  2  H2  0  +  H2  -  N  H3  +  C7  H8  06 

Cinchomcronic  Cinchonic 

acid.  acid. 

The  cinchomcronic  acid  used  in  the  authors'  experiments  was 
prepared  according  to  the  method  of  lloogewerff  and  Van  Dorp 
(Ber.,  xiv.  974),  by  boiling  pyridine-tricarboxylic  acid  with  glacial 
acetic  acid  :  C5  H2  N(COO  H)8  -  C7  H5  N  04+  C  02.  To  convert  it 
into   cinchonic  acid,   solid  sodium  amalgam  is  added  to  a  boiling 
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solution  of  60  grams  sodium  cinchomeronate  in  25  litres  of  water,  as 
long  as  ammonia  continues  to  escape ;  the  separated  mercury  is 
poured  off,  and  the  solution  is  mixed  with  sulphuric  acid  in  such 
quantity  as  to  convert  about  one-fourth  of  the  soda  into  acid  sulphate. 
On  evaporating  to  dryness,  exhausting  the  residue  with  absolute 
alcohol,  and  distilling  off  the  alcohol,  there  remains  a  pale  yellow 
syrup,  still  containing  sulphuric  acid  and  soda,  the  former  of  which 
may  be  removed  by  barium  carbonate.  The  concentrated  solution 
of  barium  cinchonate  is  then  to  be  precipitated  with  basic  lead 
acetate,  and  the  precipitate  decomposed  by  hydrogen  sulphide, 
whereby  a  colourless  solution  is  obtained,  which  on  evaporation 
leaves  the  cinchonic  acid  in  the  form  of  a  nearly  colourless  syrup, 
and  this,  after  long  standing  over  sulphuric  acid,  solidifies  to  a  soft 
hygroscopic  crystalline  mass. 

Cinchonic  acid,  in  presence  of  traces  of  a  mineral  acid,  changes 
gradually  into  a  thick  oily  mass,  which  requires  long  boiling  with 
water  to  reconvert  it  into  the  original  acid.  This  alteration,  also 
produced  by  prolonged  heating,  is  probably  due  to  the  formation  of 
an  anhydride  or  lactone. 

Barium  cinchonate,  C7  H6  Ba  0G,  is  nearly  insoluble  in  cold,  moder- 
ately soluble  in  hot  water,  and  crystallizes  with  4  mols.  Ho  0,  which 
are  not  given  off  below  200°.  With  silver  nitrate  its  solution  gives 
a  white  pulverulent  precipitate  of  the  salt  C7  HG  Ag2  06  ;  with  lead 
acetate,  normal  or  basic,  a  white  precipitate,  which  when  thrown 
down  by  basic  lead  acetate  at  the  boiling  heat,  changes,  like  lead 
malate,  into  a  greasy  mass. 

Pyrocinchonic  anhydride,  CGH603,  is  formed,  together  with  a 
small  quantity  of  oily  substance,  by  the  dry  distillation  of  cinchonic 
acid:  C7  H8  06  =  C6  H6  03  + C  02 +  H2  0.  After  repeated  crystal- 
lization from  ether,  it  melts  at  94*2° ;  after  sublimation,  at  95-l°. 
From  solution  in  benzene,  ether,  chloroform,  or  acetone,  it  separates 
in  large  nacreous  rhombic  lamina3  or  tablets,  which  are  especially 
fine  when  crystallized  from  acetone.  Axes,  a  :  b  :  c  =  0'6265  : 1  : 
1,5208.     Forms  «Pm,wPw,  OP.  <x>  P.     Cleavage  basal. 

The  metallic  pryocincohonates,  obtained  by  boiling  pyrocinchonic 
anhydride  with  the  corresponding  carbonates,  are  microcrystalline 
salts.  The  calcium  salt,  C6  H6  Ca  O^,  separates  from  its  solution,  by 
spontaneous  evaporation,  in  chalky  microscopic  crystalline  splinters, 
and,  like  the  normal  butyrate  and  valerate  of  calcium,  is  precipitated 
from  solution  at  the  boiling  heat.  When  submitted  to  dry  distilla- 
tion, all  the  pyrocinchonates  yield,  not  the  acid  CG  H8  0^,  but  the 
anhydride  CG  HG  03. 
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Pyrocinchonimide,  CG  Hc  (N  H)  02,  is  obtained  by  beating  pyrocin- 
cbonic  anhydride  in  a  sealed  tube  at  100°,  for  two  bours,  with  a  con- 
centrated solution  of  ammonia  in  absolute  alcohol,  CG  H6  03  +  N  Hg 
=  H2  0  +  CG  H7  N  Oo,  and  separates  from  solution  in  dilute  alcohol 
in  triclinic  prisms. 

Uydropyrocinclionic  acid,  CGH10O4,  isomeric  with  adipic  acid,  is 
formed  by  the  action  of  sodium-amalgam  on  pyrocinchonic  anhy- 
dride, according  to  the  equation  C6  H6  03  +  H2  0  4-  H2  =  CG  H10  04, 
and  crystallizes  from  water  in  dull  white  spherical  geodes.  It  is 
moderately  soluble  in  alcohol,  and  often  separates  therefrom  in 
larger  needles,  having  a  vitreous  lustre  and  belonging  to  the 
triclinic  system.  When  heated,  it  sublimes  in  feathery  crystals, 
and  melts,  after  recrystallization  from  water,  at  189°,  after  sublima- 
tion at  186'5°.  It  appears  at  the  same  time  to  be  partly  converted 
into  an  anhydride,  for  the  acid  melted  in  capillary  tubes  does  not 
solidify  till  after  twenty-four  hours,  and  then  melts  at  151-153°. 

The  analyses  of  the  normal  calcium  and  acid  ammonium  salt  show 
that  this  acid  is  bibasic.  The  calcium  salt,  CG  H8  Ca  04,  is  but 
slightly  soluble  even  in  hot  water,  and  separates  from  concentrated 
solutions  in  silky  monoclinic  needles,  containing  1^  mols.  H2  0, 
which  they  give  off  only  at  a  very  high  temperature.  The  acid 
ammonium  salt,  CG  H9  (N  H4)  04,  forms  monoclinic  prisms,  having 
a  vitreous  lustre,  and  easily  soluble  in  water,  either  warm  or  cold. 
Axes,  a:h:c  =  0768  :  1  :  0-605.  Angle  ac  =  107°.  Forms,  O  P, 
fPco,  c\jP,  ^Pc\2.     Cleavage  indistinct. 

The  conversion  of  pyrocinchonic  anhydride  into  an  acid,  CG  H10  04, 
is  likewise  effected  by  the  action  of  hydriodic  acid  and  phosphorus, 
aided  by  heat.  At  the  same  time,  however,  a  volatile  acid  is  pro- 
duced, the  composition  of  which  has  not  yet  been  made  out. 

Santonous  and  Isantonous  Acids.  C.  Oannizaro  and  G. 
Carnelutti.  (Gazz.  Chim.  Bed.,  xii.  393-416.)  These  acids  and  a 
number  of  their  derivatives  are  described  in  a  lengthy  paper  which 
is  unsuited  for  abstraction. 

Meconic  Acid  and  certain  of  its  Derivatives.  E.  Memci. 
(Joum.fiir  praJct.  chem.,  1882,  Part  10.)  The  author  describes  the 
mono-,  di-,  and  tri-ethyl-ethers  of  meconic  acid,  cthyl-meconic  acid 
with  its  lead  salt,  ethyl-comenic  acid  with  its  silver  salt;  the  action 
of  ammonia  upon  mono-cther-meconic  acid,  mono-meconamiminic 
acid  :  the  action  of  bromine  upon  meconic  acid  and  its  ethers,  brom- 
oxyl-brotn-komenic  acid,  and  brom-oxyl-brom-komenic  ether.  He 
concludes  from  his  experiments  that  meconic  acid  is  a  dibasic  oxy- 
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acid,  for  which  view  the  tri-ethyl-ether  and  its  derivatives,  ethyl- 
meconic  and  ethyl-conienic  acids  supply  a  proof.  The  hydroxy  1  of 
meconic  acid  is  comparable  to  phenol-hydroxyl.  Consequently,  the 
silver  salt  regarded  by  Liebig  as  neutral,  is  in  its  composition 
analogous  to  the  so-called  basic  sodium  salicylate.  The  compounds 
which  in  watery  solution  have  a  neutral  reaction,  and  have  hitherto 
been  termed  mono-acid,  are  true  neutral  salts  of  meconic  acid. 

Preparation  of  Succinic  Acid  from  Tartaric  Acid.    M.  F.  Konig. 

(Journ.  de  Pharm.  et  de  Chim.,  Nov.,  1882.)  Dissolve  2  kilos, 
tartaric  acid  in  water,  neutralize  with  ammonia,  dilute  to  30  litres, 
add  to  the  solution  20  grams  potassium  phosphate,  10  grams 
magnesium  sulphate,  a  few  grams  calcium  chloride,  and  about 
20  c.c.  of  a  solution  of  ammonium  tartrate  in  fermentation,  which 
is  easily  obtained  by  letting  some  of  the  same  liquid  stand  for  some 
days,  diluted  with  five  times  its  weight  of  water.  By  degrees  the 
moisture  becomes  turbid,  and  swarms  with  bacteria.  It  is  then 
left  to  itself  for  six  to  eight  weeks  at  a  temperature  of  25°  to  30°, 
covered  as  well  as  possible  from  the  air,  until  the  slight  escape  of 
gas  ceases,  and  there  is  no  more  tartaric  acid.  It  is  theu  evaporated 
to  expel  ammonium  carbonate,  clarified  with  white  of  egg  and  milk 
of  lime,  so  as  to  leave  the  boiling  liquid  alkaline.  When  cold  the 
deposit  of  calcium  succinate  is  pressed  and  decomposed  by  sulphuric 
acid.  The  liberated  succinic  acid  is  purified  by  the  usual  means. 
Two  kilos,  tartaric  acid  yield  500  grams  succinic  acid,  the  theoretical 
yield  being  524  grams. 

Dry  Distillation  of  Tartaric  Acid.  L.  Liebermann.  (Iter,  der 
deutscli.  cliem.  Ges.,  xv.  1428-1134.)  The  tartaric  acid  is  mixed 
with  powdered  glass  and  distilled ;  water,  carbonic  oxide,  and  anhy- 
dride are  given  off.  The  distillate  is  filtered  to  separate  the  tarry 
matter.  The  filtrate,  after  slight  evaporation,  deposits  crystals  of 
pyrotartaric  acid,  which  are  filtered  off.  The  second  filtrate  is 
neutralized  with  lead  carbonate,  and  extracted  with  ether.  Lead 
pyruvate  is  soon  deposited  from  the  aqueous  solution.  The  filtrate 
from  this  salt  is  decomposed  with  sulphuric  acid,  filtered,  and 
distilled.  The  distillate  contains  formic  and  a  small  quantity  of 
acetic  acid.  The  residue  in  the  retort  contains  lactic  acid,  recognised 
by  the  form  of  crystallization  of  the  zinc  salt.  The  ethereal  extract 
deposits  crystals  of  lactic  anhydride,  and  leaves  on  evaporation  a 
resinous  residue,  which  possesses  reducing  properties,  probably  due 
to  an  aldehyde.  250  grams  of  tartaric  acid  yielded  9-24  grams  of 
pyruvic  acid  ;  2 "11  grams  of  pyrotartaric  acid  ;  4  grams  of  formic 
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acid ;  4-0  grams  of  tarry  matter ;  2-0  grams  of  resin,  aldehyde,  and 
volatile  acids. 

Dry  Distillation  of  Tartaric  and  Citric  Acids  with  Lime.  M. 
Freydl.  (MonatsTi.filr  Chem.,  iv.  149.)  When  anhydrous  Rochelle 
salt  is  distilled  with  an  equal  weight  of  quicklime,  it  yields  an 
abundance  of  hydrogen  gas  and  a  distillate  separating  into  an  oily 
and  an  aqueous  layer,  the  latter  of  which  contains  acetone,  while 
the  oily  layer  contains  a  small  quantity  of   benzol. 

Similar  results  are  obtained  with  sodium  citrate. 

Contribution  to  the  Chemistry  of  Tartaric  and  Citric  Acids. 
(Pharm.  Journ.,  3rd  series,  xiii.  435,  from  a  paper  compiled  by 
R.  Warington,  from  laboratory  notes  of  the  late   B.  J.  Grosjean.) 

(1)  On  the  different  Bates  of  Loss  of  different  Specimens  of  Citric 
Acid  in  Dry  Air. — Three  specimens  of  different  samples  of  citric 
acid  were  powdered  and  placed  in  two  desiccators  over  fresh  oil  of 
vitriol  on  April  21st,  1880  ;  on  May  6th  one  specimen  had  lost  068 
per  cent.,  the  second  6-25  per  cent.,  the  third  8"55  per  cent.  On 
May  15th  the  first  had  lost  1*75  per  cent.,  the  second  8*55  per  cent. 
On  June  21st  the  first  specimen  had  lost  8-47  per  cent.  The 
theoretical  amount  of  moisture  present  was  8"57  per  cent. 

(2)  Determination  of  Citric  Acid  in  Lemon  and  other  Juices. — The 
method  used  by  precipitation  with  Ca  Cl2,  etc.,  has  already  been 
described  (Chem.  Soc.  Journ.,  1875,  931).  It  appears  that  the  pre- 
cipitable  acid  in  commercial  concentrated  lemon  juice  is,  on  the 
average,  very  nearly  equal  in  quantity  to  the  free  acid  present.  Thus, 
in  sixty-five  analyses,  representing  895  pipes,  the  precipitated  acid 
averaged  99'2  per  cent,  of  the  free  acid.  Some  exceptional  samples 
gave  numbers  from  85-8  per  cent,  to  103'6  per  cent.  In  bergamot 
juice  the' average  number  from  ninety  pipes  was  98"4  per  cent. ;  in  lime 
juice,  91  to  92  percent.  In  orange  juice  about  68"5  per  cent,  of  the 
free  acid  was  found  to  be  precipitablc.  Thus,  while  the  determina- 
tion of  the  free  acid  gives  trustworthy  results  with  lemon  juice,  it 
furnishes  with  lime  and  orange  juice  a  very  unsafe  guide  to  the 
quantity  of  citric  acid  present. 

(3)  Influence  of  Heat  on  Solutions  of  Tartaric  Acid. — Forty  grams 
of  tartaric  acid  were  dissolved  in  water  and  concentrated  till  a  crust 
formed.  The  acidity  was  now  reduced  to  97"9  per  cent,  of  the 
original  acid,  while  the  orthotartaric  acid,  precipitated  by  potassium 
citrate,  was  only  74'6  per  cent.  On  diluting  and  boiling  for  two 
hours  the  solution  gave  99-0  per  cent,  free  acidity,  and  99*9  per 
cent,  orthotartaric  acid.  The  metatartaric  acid,  formed  as  above, 
is  also  slowly  reconverted    into   orthotartaric   acid    by   standing  in 
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dilute  solution  at  the  ordinary  temperature.  Thus,  the  percentage 
of  orthotartaric  acid  in  the  above  solution  increased  after  standing 
two  months  from  74>m6  to  90'0. 

(4)  Influence  of  Sulphuric  Acid  on  the  Crystallization  of  Tartaric 
Acid. — Sulphuric  acid  considerably  diminishes  the  solubility  of 
tartaric  acid.  Much  more  tartaric  acid  crystallizes  out  from  a 
saturated  solution  in  dilute  sulphuric  acid,  than  from  a  hot  saturated 
aqueous  solution  ;  the  latter  deposits  only  50  per  cent,  of  its  tartaric 
acid  on  cooling,  whilst  a  hot  solution  in  1  volume  of  water  and  1| 
volume  of  oil  of  vitriol  deposits  70  per  cent,  of  its  tartaric  acid. 

(5)  Actions  of  Solutions  of  Potassium  and  Sodium  Sulphates  on 
Calcium  Tartrate. — In  the  ordinary  manufacture  of  tartaric  acid, 
moist  gypsum  is  added  to  decompose  neutral  tartrate  of  potash  and 
precipitate  calcium  tartrate ;  under  certain  conditions  this  reaction 
is  reversed,  and  if  the  solutions  of  potassium  or  sodium  sulphate  be 
sufficiently  strong,  practically  the  whole  of  the  tartaric  acid  in 
calcium  tartrate  may  be  brought  into  solution  as  potassium  or 
sodium  tartrate. 

(6)  Destruction  of  Citrates  and  Tartrates  by  Peroxide  of  Hydrogen. 

(7)  Destruction  of  Neutral  Tartrates  when  their  Solutions  are  heated 
zuith  Iron  Salts. 

(8)  Determination  of  Free  Sulphuric  Acid  in  Tartaric  Acid  Liquors. 
— To  ascertain  when  enough  sulphuric  acid  has  been  added  to 
decompose  the  calcium  tartrate,  the  workman  usually  adds  a  few 
drops  of  calcium  chloride  solution  ;  if  a  precipitate  appears  in  a  few 
minutes,  free  sulphuric  acid  is  present.  It  is  proved  in  the  present 
paper  that  this  test,  with  certain  precautions  as  to  time  and  dilution 
may  be  used  quantitatively. 

(9)  Determination  of  Tartaric  Acid  by  Precipitation  as  Acid 
Potassium  Tartrate. — The  ordinary  method  consists  in  the  precipita- 
tion of  tartaric  acid  with  an  excess  of  potassium  citrate,  washing 
the  precipitated  bitartrate  with  a  5  per  cent,  solution  of  potassium 
chloride  saturated  with  bitartrate,  and  determining  by  titration  the 
acidity  of  the  precipitate.  This  method  is  subject  to  two  errors,  one 
of  excess  due  to  the  precipitation  of  an  acid  citrate,  and  one  of 
deficiency  due  to  the  solubility  of  bitartrate  in  solutions  of  citric 
acid  and  potassium  citrate.  The  author  concludes  that  in  all 
accurate  determinations  it  is  necessary  to  make  preliminary  experi- 
ments with  graduated  quantities  of  potassium  citrate,  to  discover 
the  proportion  which  gives  a  precipitate  of  maximum  acidity. 
This  being  ascertained,  a  final  determination  is  made  with  this 
quantity,  the  precipitate  thoroughly  washed,  and  its  acidity  deter- 
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mined.     If  much  sulphuric  acid  is  present,  the  result  is  usually  about 
1  per  cent,  in  excess  of  the  truth. 

(10)  Detection  of  Tartaric  Acid  in  the  presence  of  Citric  Acid. — 
Cailletet's  bichromate  test  (Ghem.  Soc.  Journ.  Abstracts,  1879,  074) 
gives  satisfactory  results. 

(11)  Determination  of  Organic  Acids  from  the  Neutralizing  capacity 
of  the  Ash  of  the  Salts. — With  potassium  or  sodium  salts  the  ignition 
must  be  effected  by  a  spirit  lamp,  i.e.,  at  a  low  temperature,  to 
avoid  loss. 

(12)  Standardizing  of  Alkali  used  in  Titration. — The  best  material 
for  this  purpose  is  acid  potassium  tartrate  ;  it  is  easily  prepared 
pure,  can  be  dried  at  100°,  is  not  hygroscopic,  and  being  of  low 
acidity  a  large  weigh t[can  be  taken. 

Ammoniacal  Citrates.  E.  Landrin.  (Ann.  Chim.  Phys.  [5], 
xxv.  233.  From  Pharm.  Journ.)  It  is  well  known  that  many 
metallic  oxides  and  citrates,  insoluble  in  water,  are  soluble  in  the 
alkaline  citrates,  even  in  the  presence  of  reagents  which  under 
ordinary  conditions  precipitate  these  oxides.  This  phenomenon  has 
been  made  the  basis  of  a  quantitative  method  for  the  determination 
of  phosphoric  acid.  Some  years  ago,  Spiller  (Pharm.  Journ.,  1858) 
carried  on  a  series  of  investigations,  in  order  to  study  the  influence 
of  citric  acid  in  preventing  the  precipitation  of  the  metallic  oxides, 
and  arrived  at  the  general  result  that  the  neutral  citrates  possess 
the  property  of  combining  with  other  salts  to  form  a  class  of 
compounds  of  the  general  formula,M'3  C6  H5  07  +  3M'3  S  0.t>  in  which 
sulphuric  acid  may  be  replaced  by  carbonic,  chromic,  or  boracic 
acids.  For  instance,  solutions  of  these  compounds  are  not  precipi- 
tated by  barium  nitrate  until  a  slight  excess  of  sodium  sulphate  is 
present.  Lebaigue  (1804),  however,  considers  that  these  pheno- 
mena are  due  to  an  interchange  between  the  acids  and  bases,  which 
is  stable  only  so  long  as  the  citrate  liberated  in  the  nascent  state  is 
soluble,  and  thus  the  peculiar  characteristics  of  the  acids  and  bases 
present  become  apparent  when  the  nascent  citrate  has  saturated  the 
alkaline  citrate,  viz.,  when  the  precipitate  is  in  excess  of  the  alkaline 
citrate.  Further,  the  insoluble  citrates  are  dissolved  in  the  alkaline 
citrate  in  definite  proportions,  and  citric  acid  being  tribasic  can 
saturate  not  only  three  equivalents  of  the  same,  hut  also  of  different 
3  to  form  soluble  salts. 

In  order  to  decide  between  Ihcso  views,  the  author  has  taken  up 
the  question,  and  has  arrived  al  results  in  accordance  with  those  of 
Lebaigue,  i.e.,  citrates  insoluble  in  water  dissolve  in  alkaline  citrates, 
with  formation  of  double  salts  of  the  composition  MoM'CGHG07, 
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in  which  M  is  an  alkali-metal,  and  M'  a  metal  belonging  to  some 
other  class. 

This  result  receives  support  from  the  following  experiments  : — 
If  barium  carbonate  is  gradually  added  to  citric  acid  saturated  with 
ammonia  until  one  equivalent  of  acid  and  baryta  are  present,  a 
clear  solution  is  obtained,  from  which,  on  cooling,  normal  barium 
citrate  separates  out.  The  supernatant  liquid  contains  in  solution 
a  double  ammonium  barium  citrate.  Analogous  phenomena  were 
observed  with  the  oxides  of  calcium,  strontium,  lead,  and  cadmium. 
Again,  if  aluminium  hydroxide  be  dissolved  in  ammonium  citrate, 
and  the  solution  evaporated  over  sulphuric  acid,  white  crystals  of  a 
double  ammonium  aluminium  citrate,3CGH507(NH4)2H  +  [C6H5  07 
(NHJoJg  A12  +  6H3  0,  will  separate  out.  A  similar  iron  salt  was 
obtained,  a  solution  of  which  gives  no  precipitate  with  succinic  and 
benzoic  acids,  no  coloration  with  potassium  thiocyanide,  and  no 
precipitate,  but  only  a  green  coloration  with  potassium  f  errocyanide. 
The  author  also  prepared  and  analysed  analogous  double  citrates  of 
ammonium  and  magnesium,  manganese,  nickel,  cobalt,  zinc,  copper, 
and  mercury,  but  was  unable  to  obtain  salts  of  antimony,  bismuth, 
tin,  or  silver. 

Synthesis  of  Oxalic  Acid.  V.  Merz  and  W.  Weith.  (Ber.  der 
deutsch.  chem.  Ges.,  xv.  1507-1513,  and  Jouni.  Chem.  Soc,  1882, 
1049.)  The  authors  have  investigated  the  conversion,  under  vary- 
ing conditions,  of  the  formates  of  the  alkalies  and  alkaline  earths 
into  oxalates.  Sodium  formate,  when  heated  over  a  naked  flame, 
melts  at  first  to  a  limpid  liquid,  which,  on  continuing  to  raise  the 
temperature,  froths  considerably,  from  evolution  of  hydrogen, 
becoming  viscous,  and  ultimately  solidifying  to  a  crystalline  mass. 
If  the  liquid  is  continually  stirred,  a  homogeneous  mass  is  obtained, 
which,  in  one  experiment,  the  authors  found  to  contain  :  Na2  Co  0^, 
50'4  per  cent.  ;  Na2  C  03,  13  per  cent.  On  the  other  hand,  if  the 
heating  is  unaccompanied  by  stirring,  the  product  contains  two 
layers ;  the  upper  white,  the  lower  dark-coloured.  The  mean  per- 
centage of  the  salts  in  this  case  was  found  in  one  experiment  to  be 
Nag  C.:  0.t,  21  per  cent. ;  Na2  C  03,  14-5  per  cent. 

The  subsequent  experiments  were  conducted  in  a  glass  tube, 
15-20  mm.  in  diameter,  terminating  in  a  bulb  at  its  lower  end,  and 
contained  within  a  second  tube  of  45-50  mm.  diameter,  partly 
tilled  with  a  liquid,  which  could  be  heated  to  the  temperature 
required,  and  served  as  the  bath  for  heating  the  former.  The 
liquids  used  were  diphenylamine,  mercury,  and  sulphur.  The 
results  of  the  experiments  were  as  follows  : — 
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Sodium  Formate. 


Temp. 

Duration. 

Atmosphere. 

Product  contained : 

No. 

Naa  C,  Ot 
per  cent. 

Na,  C  03 

per  cent. 

1 

310° 

5  hrs. 

Air 

•o 

traces 

2 

360° 

20-8 

56-5 

3 

Partial  vacuum 

27-9 

54-4 

4 

n 

CO., 

7-1 

50-9 

5 

420° 

50  min. 

Partial  vacuum 

54-4 

37-8 

6 

. 

,, 

52-7 

— 

7 

71-6 

28-7 

8 

721 

28-1 

9 

„ 

1  hr. 

Aii- 

37-8 

59-5 

10 

., 

Stream  of  air 

29-6 

— 

11 

,, 

Partial  vacuum 

52-8 

— 

12 

„ 

,, 

75-2 

— 

13 

,, 

M 

Hydrogen 

54-6 

— 

14 

jj 

» 

CO. 

29-5 

59-2 

The  conditions  most  favourable  to  the  formation  of  oxalate  are 
a  partial  atmosphere  of  air,  and  a  rapid  application  of  heat. 

Potassium  Formate. 


Temp. 

Duration. 

Atmosphere. 

Product  contained : 

No. 

K.,C„0« 

per  cent. 

K,CO, 
per  cent. 

1 

360° 

5  hrs. 

Air 

•0 

41-3 

2 

., 

10  hrs. 

•0 

93-3 

3 

,, 

5  hrs. 

Partial  vacuum 

•0 

35-1 

4 

420° 

lhr. 

Air 

43  0 

56-G 

5 

Partial  vacuum 

66-7 

31-8 

G 

i> 

CO, 

20-7 

— 

Rubidiuvi  formate  at  3G0°  is  decomposed  in  a  similar  manner,  but 
more  slowly  than  the  potassium  salt,  carbonate  being  formed,  but 
no  oxalate. 

Calcium  formate  is  only  slowly  decomposed  at  300°.  After  heat- 
ing for  live  hours  in  one  experiment,  the  mass  was  found  to  contain 
5  per  cent.  CaC  0;{,  but  no  oxalate.  In  the  sulphur  bath  (140°)  the 
decomposition  was  more  rapid.  At  the  expiration  of  one  hour,  in 
ono  experiment,  the  mass  was  found  to  contain  54*5  per  cent.  Ca  C  03, 
and  0*5  per  cent,  of  a  carbonaceous  residue,  but  no  oxalate. 
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Barium  formate  was  decomposed  gradually  at  3G0°.  After  the 
expiration  of  five  hours,  the  resulting  mass  contained  85  per  cent. 
Ba  C  03.  In  a  partial  vacuum,  at  the  same  temperature,  the  per- 
centage of  carbonate  formed  in  the  same  time  was  39.  No  oxalate 
was  formed  either  at  this  temperature  or  at  440°. 

Magnesium  formate  is  decomposed  slowly  at  360°,  but  without 
formation  of  oxalate.  After  five  hours'  heating  in  one  experiment, 
the  mass  contained  1GT  per  cent,  carbonate. 

Conversion  of  Oxalates  into  Carbonates. — The  alkaline  oxalates 
were  found  to  be  only  slightly  decomposed  at  the  temperature  of 
the  sulphur  bath.  After  five  hours'  heating,  the  mass  contained, 
in  the  case  of  the  sodium  salt,  5  per  cent.  Na2  C  03  ;  in  the  case  of 
the  potassium  salt,  3-95  per  cent.  K2  C  03. 

The  gas  evolved  during  the  decomposition  of  the  oxalate  is 
not  pure  carbonic  oxide,  but  a  mixture  of  carbonic  anhydride  and 
monoxide.  According  to  the  author's  experiments  upon  dipotassic 
oxalate,  perfectly  dehydrated  and  heated  in  an  atmosphere  of  nitro- 
gen, the  ratio  (volumes)  varies  from  1  :  11  to  1  :  14"5. 

Sodium  formate,  heated  at  420°,  is  largely  converted  into  oxalate, 
the  yield  amounting  to  70-75  per  cent,  of  the  resulting  mass. 
Moreover,  the  synthesis  of  the  formate  from  carbon  monoxide  and 
sodium  hydroxide,  i.e.,  soda-lime,  offers  no  difficulties  ;  and  the 
separation  of  the  disodic  oxalate,  formed  from  the  formate,  is  easily 
effected  by  recrystallization  from  hot  water.  The  yield  of  oxalic 
acid  in  the  ordinary  process  of  fusing  sawdust  with  a  mixtui'e  of 
sodium  and  potassium  hydroxide,  does  not  exceed  50  per  cent,  of  the 
weight  of  the  latter.  The  yield  from  the  formate,  calculated  from 
the  composition  of  the  product,  i.e.,  containing  60-70  per  cent, 
oxalate,  is  much  higher,  with  the  additional  advantages  of  involving 
the  exclusive  use  of  the  cheaper  alkali,  and  furnishing  a  product  of 
a  high  degree  of  purity.  The  authors  leave  it  to  the  technologists 
to  decide  as  to  the  employment  of  the  process  on  the  large  scale. 

Synthesis  of  Cumic  Acid.  R.  Meyer  and  E.  Miiller,  (Ber. 
der  deutsch.  chem.  Ges.,  xv.  1903-190G.)  The  authors  have  repeated 
their  synthesis  of  cumic  acid  (Ber.,  xv.  490)  on  a  larger  scale,  with 
the  view  of  examining  the  cause  of  discrepancy  between  the  melting 
point  (110°)  of  their  synthesised  acid  and  that  (116°)  of  ordinary 
cumic  acid.  The  cumeue  was  prepared  by  the  action  of  isopropyl 
bromide  on  benzene  in  the  presence  of  aluminium  bromide,  then 
converted  into  parabromocumene,  and  this,  after  careful  purification, 
was  submitted  to  the  action  of  sodium  and  moist  carbonic  anhy- 
dride.    The  acid  obtained  in  this  way  differed  from  that  previously 
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prepared,  in  having'  the  correct  melting  point  (116-117°),  and  it 
agreed  in  all  respects  with  ordinary  cumic  acid.  Since  both  the 
para-propyl-benzoic  acids  have  now  been  made  synthetically  by 
similar  reactions,  there  can  be  no  further  doubt  of  their  consti- 
tution— cumic  acid  containing  the  isopropyl  group,  and  its  isomer- 
ide,  normal  propyl. 

An  attempt  to  prepare  propylbenzoic  acid  by  the  action  of  sodium 
amalgam  on  pai-a-propylbenzene  and  chlorocarbonic  ether  did  not 
yield  very  definite  results ;  for  although  a  small  quantity  of  propyl- 
benzoic  acid  appeared  to  be  formed,  the  chief  product  of  the  reaction 
was  a  new  body  of  the  formula,  Hg  (CG  H4.  C3  H7)2  [Hg  :  C3  H7  = 
1:  4]  (m,p.  109°). 

Constitution  of  Cumic  Acid.  R.  Meyer  and  E.  M filler.  (Ber. 
der  deutsch.  Ghem.  Ges.,  xv.  496-498.)  The  constitution  of  cymene 
is  now  well  understood,  and  several  of  its  para-derivatives  have  been 
synthesised ;  there  is,  however,  a  doubt  still  surrounding  the  consti- 
tution of  cumic  acid.  The  authors  make  the  solution  of  this 
question  the  subject  of  their  experiments  ;  and  the  way  they  pro- 
pose to  solve  it  is  to  synthesise  both  cumic  acid  and  the  isomeric 
para-acid  by  the  same  method.  The  theory  of  the  method  adopted 
(Kekule's  reaction)  is  thus  represented  : 

C3  H7.  C6  Hj.  Br  +  C  02  +  Na,  -  Na  Br  +  C3  H7.  C6  Ht.  COO  Na. 

The  cymene  employed  was  obtained  by  distilling  cumic  acid  with 
lime ;  this  was  brominated  by  Jacobseu's  method.  The  bromine- 
derivative,  after  purification  by  treatment  with  alcoholic  potash, 
distillation  with  steam,  and  rectification,  is  mixed  with  a  large  excess 
of  benzene,  1  J  times  the  theoretical  quantity  of  sodium  is  added, 
and  a  current  of  damp  carbonic  anhydride  passed  through  for 
forty-eight  hours,  the  whole  being  heated  on  a  water-bath  during 
the  operation.  From  the  product  a  cumic  acid  is  separated  melting 
at  110°. 

Solubility  of  Sodium  Benzoate  in  Alcohol.  Dr.  H.  Hager. 
(Pharmaceut.  Gentralhalle  [N.  F.],  ii.  435.)  It  has  been  stated  that 
the  solubility  of  the  sodium  salt  of  benzoic  acid  in  alcohol  varies 
with  the  source  of  the  acid  (benzoin,  urine,  phthallic  acid,  etc.)  from 
which  tho  salt  was  prepared.  Tin-  author  has  convinced  himself 
that  no  such  difference  in  ih<'  solubility  exists,  1  pari  of  the  salt. 
being  soluble  in  1:'.  parts  of  alcohol  of  90  per  cent.,  irrespective  ol 
the  source  <>F  tin-  benzoic  acid  contained  in  it. 
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Solubility  of  Cream  of  Tartar  in  Water  at  Different  Temperatures. 
C.  v.  Babo  and  C.  Portelle.  (Zeitshcr.  des  Oesterr.  Apoth.  Ver., 
six.  265.)     The  author's  results  are  tabulated  as  follows : — 


Temperature. 

Grams  of  Tartar  contained 

Grams  of  Tartar  dissolved  in 

in  100  c.c.  of  Solution. 

100  c.c.  of  Water. 

0-0° 

0-370 

0-37 

0-5 

0-345 

— 

3-0 

0-365 

— 

92 

0-367 

— 

100 

0-376 

— 

150 

0-411 

0-411 

17-0 

0-492 

— 

19-0 

0-597 

— 

22-4 

0-787 

— 

25-0 

0-843 

0-845 

30-0 

1-020 

1-024 

34-9 

1-281 

— 

40-0 

1-450 

1-461 

50-0 

1-931 

1-954 

60-5 

2-475 

— 

69-0 

3-160 

— 

75-0 

3-580 

— 

80-0 

4-050 

4-166 

95-4 

5-325 

— 

1000 

5-850 

6-102 

Specific   Gravities    of  Solutions   of  Tartar  Emetic  of    "Various 
Strengths.     G\  Streit.     (Bingl.  polyt.  Journ.,  ccxxxix.  168.) 


Specific  Gravity  at  17°  C. 

Percentage  of  Tartar  Emetic. 

1-005 

0-5 

1-007 

1-0 

1-009 

1-5 

1-012 

2-0 

1-015 

2-5 

1-018 

3-0 

1022 

3-5 

1-027 

4-0 

1-031 

4-5 

1035 

5-0 

1-038 

o-o 

1-041 

6-0 

New  Derivatives  of  Salicylaldehyde.     H.  Voswinckel.     (Ber. 

der  deutsch.  cliem.  Ges.,  xv.  2021-2027 ;  Journ.  Chem.  Soc,  1883, 
189.)  Tiemann  and  Reimer  have  shown  (Ber.,  ix.  1268 ;  x. 
1562)   that,  by  the   chloroform  reaction,  salicylic  acid  yields  both 
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para-  and  ortho-aldehydosalicylic  acids,  but  parabydroxybenzoic 
acid  only  one  product,  namely  orthoaldehydosalicylic  acid.  Applying 
tbe  same  reaction  to  salicylic  and  parabydroxybenzaldebydes,  tbe 
autbor  bas  obtained  analogous  results.  In  tbe  former  case  two 
bodies  are  formed,  tbe  one  easily,  tbe  otber  sparingly,  soluble  in 
ligbt  petroleum.  Tbe  former,  a-hydroxyisophthalaldehyde,  C6  H- 
(0  H)  (C  0  H)3  [0  H  :  C  0  H  :  C  0  H  =  1  :  2  :  6],  crystallizes  from 
water  in  tufts  of  needles  melting  at  88°,  tbe  latter  fi-hydroxyiso- 
pMhalaldehyde,G(i'KB(On)(C  0  H)2[OH  :  COH  :  COH=l  :  2  :4], 
in  long  needles  melting  at  108°.  When  parabydroxybenzaldebyde 
is  used,  only  one  body  is  formed,  namely,  tbe  a-compound. 

The  constitution  of  these  dialdebydes  is  determined  by  fusing 
them  with  potash,  whereby  they  are  converted  into  hydroxy  isophthalic 
acid.  Attempts  to  form  bodies  containing  a  third  COH  group 
proved  fruitless. 

Methylsalicylaldehyde. — The  author  finds  that  the  reaction  between 
the  sodium  compound  of  salicylaldehyde  and  methyl  iodide  is  com- 
pleted by  digestion  on  the  water-bath.  By  removing  every  trace 
of  salicylaldehyde,  the  methyl-derivative  is  obtained  in  prisms 
melting  at  35°. 

Salicylaldehyde cyanhy drin,  CGH4(0  Me) [OH  (OH).C  N]  [1 :  2]. 
— This  compound  is  easily  obtained  by  the  action  of  potassic 
cyanide  and  hydrochloric  on  salicylaldehyde  dissolved  in  ether. 
It  separates  from  benzene  in  colourless  transparent  crystals  melting 
at  71°.  Attempts  to  obtain  tbe  corresponding  amide  were  unsuc- 
cessful, and  orthomethoxymandelic  acid  was  obtained  only  as  a 
syrup  in  an  impure  condition.  By  tbe  action  of  tbe  equivalent 
quantity  of  a  10  per  cent,  solution  of  ammonia  in  closed  vessels  at 
60-70°,  tbe  compound  (O  Me.  C6  H,.  C  H.  0  N)3  N2  H,  is  produced. 
It  melts  when  freshly  prepared  at  123°,  but  soon  alters  on  exposure 
to  air. 

Nitrite  of  orthomethoxyphenylphenarnidoacetic  acid,  C^H^  (O  Me) 
[C  H  (N  H  Ph).  C  N  [1  :  2].— This  body  is  easily  obtained  by  tbe 
action  of  aniline  on  the  cyanhydrin  of  methylsalicylaldehyde.  It 
forms  colourless  six-sided  tables  melting  at  01°. 

Nitromethylsalicylaldehyde,  C6H8  (N  O,)  (OMe).  COH.  —  The 
author  has  prepared  this  compound  by  dissolving  the  aldehyde  in 
faming  nitric  acid,  and  precipitating  by  water.  It  forms  fine 
white  needles  melting  at  88°.  The  author  is  engaged  in  investiga- 
t ing  its  cons! itution. 

Aqueous  Solutions  of  Salicylic  Acid.  W.  Alcxcjefi'.  (Jowrn. 
fur  pract.   Ohem.    [2]     xxv.   518-521.)     Solutions  of  the  acid  are 
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obtained  by  heating  the  acid  with  water  in  closed  tubes  slightly 
above  100°.  When  they  are  cooled  quickly  the  whole  becomes  a 
crystalline  magma,  but  when  they  are  cooled  slowly,  peculiar  results 
are  obtained,  the  acid  separating  sometimes  as  an  oil  and  sometimes 
in  crystals.  A  few  examples  of  these  results  are  given :  solutions 
containing  73"01  and  66-71  per  cent,  of  the  acid  solidify  suddenly 
at  68°  and  67°  respectively  ;  whilst  those  containing  61'2,  42-90  to 
21-20,  or  4-57,  become  turpid  at  7G°,  90-5°,  or  63°,  and  deposit  the 
acid  as  an  oil :  solutions  containing  2-96  per  cent,  become  turbid  at 
49°,  and  the  acid  separates  in  crystals  :  solutions  made  at  12"5° 
contain  0T6  per  cent,  of  salicylic  acid ;  at  66°,  1'27  per  cent. ;  at 
81°,  2*44  per  cent. ;  at  100°,  8'67  per  cent.  From  these  facts  the 
author  infers  that  there  are  three  different  kinds  of  solutions,  viz.  : 
1st,  solutions  of  water  in  salicylic  acid  ;  2nd,  solutions  of  the  acid 
in  water,  which  deposit,  on  cooling,  the  "  liquid  acid " ;  3rd, 
solutions  of  the  acid  in  water  depositing,  under  similar  conditions, 
crystals  of  the  acid.  The  "liquid  acid"  is  an  example  of  the  1st 
kind,  and  the  supernatant  liquid,  which  is  highly  refractive,  of  the 
2nd  or  3rd  ;  for  the  same  solution  may  be  classed  in  either  one  of 
these  according  to  the  temperature  at  which  it  is  prepared,  inasmuch 
as  all  solutions  made  below  100°  contain  the  "solid  acid,"  whilst 
those  made  above  100°  contain  the  "liquid  acid." 

Sulpho-Carbolates.  Dr.  H.  P.  Farnham.  (New  Remedies,  1883. 
39.)  The  author  calls  attention  to  the  fact  that  the  sulpkocarbo- 
lates  met  with  in  commerce  vary  much  in  purity,  some  specimens 
that  he  had  met  with  producing  vomiting  and  prostration  when 
taken  internally.  These  specimens  were  not  of  English  manufacture, 
the  only  satisfactory  samples  that  he  could  obtain  being  prepared 
by  one  of  the  leading  chemical  firms  in  England.  Dr.  Farnham 
gives  as  a  test  for  the  purity  and  safety  of  the  sulphocarbolates, 
that  they  should  give  off  scarcely  any  odour  of  carbolic  acid,  should 
have  a  definite  crystalline  form,  and  should  give  no  precipitate  with 
chloride  of  barium.  In  other  words,  they  should  not  contain  free 
carbolic  or  sulphuric  acid,  and  a  preparation  offered  in  the  form  of  an 
amorphous  powder  should  not  be  used.  The  pure  salt  also  makes  a 
perfectly  clear  solution  in  water,  but  the  impure  a  muddy  one. 

Compounds  of  Phenol  with  Carbonic  and  Sulphurous  Anhydrides. 
A.  Klepland  A.  Holzer.  (Joum.  pract.  Cliem.  [2],  xxv.  462- 
4G4.)  By  heating  salicylic  acid,  paroxybenzoic  acid,  or  a  mixture 
of  the  two,  at  260°  for  two  hours,  they  are  decomposed  into  phenol 
and  carbonic  anhydride.  During  cooling  the  contents  of  the  tube 
solidify  in   crystals  resembling   pyramids,  with    step-like  faces  of 
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common  salt.  These  crystals  melt  at  37°.  On  opening  the  tuhes 
much  cai'bonic  anhydride  is  evolved,  and  the  crystals  become  white 
and  opaque.  On  gently  heating,  or  on  covering  with  alcohol,  ether, 
chloroform,  or  water,  carbonic  anhydride  is  copiously  evolved  and 
phenol  remains. 

The  compound  with  sulphurous  anhydride  is  prepared  by  heating 
sodium  phenylate  in  sulphurous  anhydride,  or  by  passing  the  latter 
into  dry  phenol  and  distilling,  when  a  yellow  oil  passes  over  at 
140°,  solidifying  on  cooling  to  large  well-formed  rhombic  tables. 
It  melts  at  25-30°  if  precautions  are  taken  to  prevent  loss  of  sul- 
phurous anhydride.  It  readily  loses  sulphurous  anhydride  in  a 
vacuum  or  on  exposure  to  air,  and  is  decomposed  by  heating  in  a 
stream  of  carbonic  anhydride,  whilst  in  a  stream  of  sulphurous 
anhydride  it  can  be  distilled  through  tubes  heated  to  dull  redness 
without  suffering  much  decomposition.  The  analytical  results, 
although  not  very  accordant,  owing  to  the  instability  of  the  sub- 
stance, show  a  compound  of  1  mol.  of  sulphurous  anhydride  with 
4-5  mols.  of  phenol. 

Conversion  of  Phenyl  Ethers  of  Carbonic  Acid  into  Salicylic 
Acid.  "W.  Hentschel.  (Journ.  fur,,  pract.  Ghent.,  xxvii.  39-45; 
Jourv.  Chem.  Soc,  1883,  588.)  The  author  shows  that  when 
sodium-phenol  is  acted  on  by  carbonic  anhydride,  sodium  phenyl 
carbonate  is  first  formed ;  and  in  presence  of  another  molecule  of 
sodium-phenol  this  is  decomposed  with  formation  of  the  sodium 
salt  of  salicylic  acid.  The  intermediate  product  is  best  prepared  by 
passing  dry  carbonic  anhydride  into  a  solution  of  sodium  phenol 
in  absolute  alcohol ;  the  resulting  body  is  a  mixture  of  equal  parts 
of  ethyl  and  phenyl  sodium  carbonate.  When  heated  with  sodium- 
phenol  it  yields  salicylic  acid. 

The  author  has  prepared  phenyl  sodium  carbonate  in  large 
quantities  by  passing  carbonyl  chloride  into  an  aqueous  solution  of 
sodium  phenol.  After  purification,  it  was  obtained  as  a  white 
crystalline  mass  which  distilled  at  301-302°.  The  mode  of  prepara- 
tion is  of  general  application.  The  author  has  likewise  prepared 
the  orthonitrophenyl-compound,  which  crystallizes  from  alcohol  in 
silky  rhombic  plates. 

Ethyl  phenyl  carbonate,  obtained  by  the  action  of  ethyl  chloro- 
formate  <m  potassium-phenol,  can  also  be  converted  into  salicylic 
acid.  Analogous  methods  of  preparation  yield  a  scries  of  substituted 
ethyl  (tlicrs  of  phenyl-carbonate.  A  parachlorophenyl,  a  tribro- 
minated,  an  orthouitro-ether  of  phenyl  carbonate,  and  finally  the 
corresponding  thymol  compounds,  have  been  obtained. 
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Conversion  of  Ethyl  Phenyl  Carbonate  into  Salicylic  Acid. — On 
heating  ethyl  phenyl  carbonate  with  sodium-phenol  in  equivalent 
proportions,  the  following  reaction  takes  place  : — 

HO.CcH4.COOEt+06H3.ONa=OH.C6H4.COOXa  +  C6H3.OEt. 

The  author  considers  that  carbonic  anhydride  in  this  case  exerts 
first  an  ethei'ifying  action  on  sodium-phenol,  and  that  the  phenyl 
sodium  carbonate  thus  formed  only  yields  salicylic  acid  on  coming 
into  contact  with  a  second  mol.  of  sodium-phenol.  In  Kolbe's 
process,  it  is  possible  that  the  conversion  of  the  phenyl  salt  into 
salicylic  acid  might  be  produced  by  some  other  method,  such  as 
warming.  The  author  was  unable  to  obtain  salicylic  acid  by 
digesting  ethyl  phenyl  carbonate,  or  diphenyl  carbonate,  with 
sodium  or  an  alcoholic  solution  of  sodium. 

The  Conversion  of  Diphenyl  Carbonate  into  Salicylic  Acid  is  best 
performed  by  distilling  the  salt  with  dry  sodium  ethylate  in  a  cur- 
rent of  hydrogen  gas.     The  reaction, 

C  0  (0.  CG  H5)2  +  Et  0.  Na  =  0  H.  C6  H4.  C  0  0  Na  +  C6  H-.  0  Et, 

takes  place.  When  distilled  with  sodium  hydroxide,  the  diphenyl 
carbonate  yields  sodium  salicylate  and  phenol.  The  reaction  pro- 
ceeds so  readily  that  the  author  suggests  the  possibility  of  a 
commercial  process  being  made  out  of  it. 

New  Nitro-Derivatives  of  Phenol.  R.  Henriques.  (Liebig's 
Annalen,  ccxv.  321-344;  Journ.  Chem.  Soc,  1883,  327.)  So  far 
no  isomerides  of  picric  acid  have  been  obtained ;  Bantlin  stated 
that  he  had  prepared  isopicric  acid  by  boiling  the  dinitrophenols 
obtained  from  metanitrophenol  with  nitric  acid;  but  he  found  later 
that  the  substance  was  trinitroresorcinol  (styphnic  acid).  The 
author  has  re-investigated  this  reaction,  and  succeeded  in  obtaining 
two  new  trinitrophenols. 

y-Dinitrophenol  is  dissolved  in  three  times  its  weight  of  con- 
centrated nitric  acid  in  the  cold,  and  the  solution,  after  standing  for 
thirty-six  to  forty-eight  hours,  is  poured  into  water,  when  an  oily 
mixture  separates  ;  the  free  nitric  acid  is  neutralized  with  ammonia, 
and  the  nitrophenols  are  extracted  with  ether.  The  ethereal  solution 
is  evaporated  to  dryness  and  treated  with  steam  to  remove  unaltered 
dinitrophenol ;  the  residue  is  dissolved  in  water,  treated  with  barium 
carbonate,  and  evaporated  to  dryness ;  and  the  barium  derivatives 
are  treated  with  absolute  alcohol.  The  residue  then  consists  of 
barium  styphnate,  together  with  a  small  quantity  of  the  barium 
salt  of    a    tetranitrodihydroxybeuzene    (see   later).     The  alcoholic 
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solution  contains  the  barium  salts  of  (3-  and  y-trinitrophenol,  which 
can  be  separated  by  fractional  crystallization.  The  yield  of  the  tri- 
nitrophenols  is  only  about  one-sixth  of  the  dinitrophenol  employed. 
Bantlin  concluded  that  y-dinitrophenol  had  the  constitution 
[0  H  :  N  O.t  :  N  Oo  =  1  :  2  :  5].  As  this,  however,  is  in  contradiction 
to  its  ready  conversion    into  trinitroresorcinol,    in  which  the  two 

0  H  groups  are  known  to  be  in  the  meta-position,  the  author  has 
reinvestigated  the  question.  y-Dinitro phenol  was  heated  for  a  short 
time  at  100°  with  methyl  iodide  and  methyl  alcohol,  when  the 
anisoil  of  melting  point  96°  was  obtained.  This  was  heated  with 
alcholic  ammonia  at  200-210° ;  the  resulting  dinitraniline,  on 
treatment  with  ethyl  nitrite,  gave  a  readily  sublimable  mass  of 
m.  p.  170°.  (Paradinitrobenzene  melts  at  171-172°,  whilst  metadi- 
nitrobenzene,  which  should  have  been  formed  according  to  Bantlin's 
hypothesis,  melts  at  90°.)  From  this  it  is  evident  that  the  constitu- 
tion of  y-dinitrophenol  would  be  [1 :  3  :  6]  (O  H  in  1). 

The  nitration  of  e-dinitrophenol  [1:2:3]  is  best  effected  by 
adding  it  to  well-cooled  nitric  acid,  and,  after  two  or  three  hours, 
pouring  into  water,  the  subsequent  treatment  being  similar  to  that 
given  for  the  y-compound.  It  yields  trinitroresorcinol  and  y-tri- 
nitrophenol. 

8-Dinitrophenol  [1:3:4]  yields  on  nitration  trinitroresorcinol, 
/3-trinitrophenol,  and  possibly  another  trinitrophenol  in  small 
quantity,  as  after  the  treatment  with  ammonia  the  aqueous  solution 
was  found  to  contain  a  dinih-amidophenol,  apparently  not  derived 
from  /3-trinitrophenol. 

The  new  trinitrophenols  closely  resemble  picric  acid  ;  they  have 
a  bitter  taste,  readily  decompose  carbonates,  detonate  on  heating, 
yield  explosive  salts,  and  give  crystallino  compounds  with  some 
liydrocarbons. 

(S-Tn'nltmphenol,  CG  H3  (N  02)3.  O  H  (m.  p.  9G°  uncorr.),  being 
derived  from  both  8-  and  y-dinitrophenols,  must  have  the  constitu- 

1  ion  [1:3:4:  0]  (O  H  in  1).  It  crystallizes  in  white  satiny  needles 
or  plates,  is  very  soluble  in  alcohol,  ether,  and  benzene,  moderately 
soluble  in  hot  water,  sparingly  in  cold  water  and  dilute  acids.  The 
barium  derivative,  [Cc  H2  (N  02)3  0]2Ba  +  4  Ha  O,  crystallizes  in 
reddish  brown  prisms,  and  only  completely  loses  its  water  on  long 
continued  heating  at  lo0°;  it  is  moderately  soluble  in  water  and 
alcohol.  The  potassium  derivative  forms  anhydrous,  brilliant,  oleaT 
red  crystalsof  violet  reflex;  it.  is  sparingly  soluble  in  water,  nearly 
insoluble  in  alcohol.  Solutions  of  the  salts  of  /J-trinitrophenol  give 
a  yellow  precipitate  with  lead  salts,  which  ran  be  obtained  crystallized 
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in  needles,  and  a  reddish  brown  flocculent  precipitate  with  silver  salts. 
On  gently  heating  it  with  nitric  acid,  /3-trinitrophenol  is  converted 
into  trinitroresorcinol. 

Naphthalene  unites  with  /3-trinitrophenol,  giving  a  compound  of 
the  formula  C10  H8,  CGH2  (N  0)3.  O  H  ;  it  crystallizes  in  yellow 
needles,  which  melt  at  72-73°,  and  are  readily  soluble  in  alcohol. 
Phenanthrene  does  not  yield  a  similar  compound. 

y-Trinitroplienol  is  obtained  from  y-  and  e-dinitrophenol,  and 
therefore  has  the  constitution  [1:2:3:6].  It  crystallizes  in  white 
needles  (m.  p.  117-118°),  behaves  towards  solvents  like  /3-trinitro- 
phenol, and  is  also  converted  into  trinitroresorcinol  on  oxidation  with 
nitric  acid.  The  barium  derivative,  [C6  H2  (N  02)30]2  Ba,  crystal- 
lizes in  clear  brown  to  golden  yellow  scales,  frequently  unites  in 
rosettes ;  it  is  not  very  soluble  in  water  or  alcohol.  (In  the  pre- 
paration of  y-trinitrophenol  from  e-dinitrophenol,  barium  salts  were 
obtained  in  small  quantity,  crystallizing  with  1  and  3  mols.  H2  O  ; 
but  all  attempts  to  prepare  such  hydrates  from  the  anhydrous 
barium  salt  were  unsuccessful.)  The  potassium  salt  crystallizes 
in  deep  red  anhydrous  needles,  readily  soluble  in  water  with  red 
colour,  nearly  insoluble  in  alcohol ;  the  aqueous  solution  dyes  wool 
and  silk  of  an  orange  colour.  Solutions  of  y-trinitr'ophenol  salts 
give  a  dark  yellow  precipitate  with  lead  salts  ;  a  reddish  brown 
flocculent  precipitate  with  silver  salts,  and  no  precipitate  with 
copper  or  mercuric  salts.  With  naphthalene,  a  compound,  of  the 
formula  C10  H8,  C6  H2  (N  02)3.  0  H,  is  obtained  in  golden  yellow 
needles  which  melt  at  100°. 

(3-DinitroamidopJienol,  C6H2  (N  02)2  (NH2).  0  H,  isomeric  with 
picramic  acid,  is  obtained,  as  previously  described,  by  treating  the 
trinitrophenols  from  8-dinitrophenol  with  aqueous  ammonia;  it 
crystallizes  in  brilliant  red  needles  melting  at  202°  and  subliming 
readily.  It  is  nearly  insoluble  in  ether,  water,  and  mineral  acids, 
sparingly  soluble  in  absolute  alcohol,  but  dissolves  readily  in 
solutions  of  alkalies  or  alkaline  earths,  with  formation  of  salts. 
The  potassium  derivative  crystallizes  in  clear  yellow  needles  readily 
soluble  in  water  ;  it  explodes  feebly  on  heating. 

Tetranitroclihydroxybenzene,  C6  (N  02)4  (0  H)2,  obtained  in  small 
quantity  in  the  nitration  of  y-dinitrophenol,  crystallizes  in  yellowish 
or  colourless  needles,  which  melt  at  166°,  and  are  readily  soluble 
in  alcohol  and  ether,  sparingly  in  water.  The  barium  derivative, 
CG  (N  Oo).!  02  Ba  +  G  H2  0,  crystallizes  in  golden  yellow  silky  needles  ; 
when  anhydrous  it  acquires  a  cherry-red  colour.  It  is  sparingly 
soluble  in  water,  insoluble  in  alcohol. 

L 
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The  constitution  of  stjphnic  acid  is  also  settled  by  these  ex- 
periments. It  has  long  been  known  to  be  a  resorciuol  derivative, 
and  being  formed  by  the  oxidation  of  both  (3-  and  -y-trinitrophe- 
nol,  it  must  have  the  constitution  [OH:N03:  OE:NO,lST02  = 
1:2:3:4:5]. 

Condensation-products  of  Phenols  and  Acetic  Acid,  and  a  Simple 
Method  for  the  Preparation  of  the  Ethereal  Salts  of  Phenols.  F. 
Rasinski.  (Journ.  fur  pract.  Chem.  [2],  xxvi.  53-66,  and  Journ. 
Chem.  Soc,  1882,  1288.)  This  work  is  a  continuation  of  Nencki 
and  Sieber's  researches.  Gallacetophenone  gives  rise  to  a  colouring 
matter  when  heated  with  zinc  chloride,  in  the  same  way  that 
resacetophenone  does.  This  colouring  matter  dissolves  in  acids 
with  a  yellow,  and  in  alkalies  with  a  violet,  colour ;  it  is  extremely 
unstable.  The  alkaline  solution,  like  that  of  pyrogallol,  turns 
brown  in  the  air.  Phenacetein,  C1G  H12  02,  is  prepared  by  boiling 
together  phenol  (10  grams),  acetic  anhydride  (20  grams),  and  zinc 
chloride  (20  grams)  for  20-30  minutes ;  the  product  is  well  washed 
with  water,  dissolved  in  dilute  hydrochloric  acid,  and  as  soon  as 
the  resinous  matter  is  deposited,  the  solution  is  filtered  and  the 
colouring  matter  precipitated  by  ammonia.  It  is  an  amorphous 
carmine-red  powder,  easily  soluble  in  alcohol,  ether,  glacial  acetic- 
acid,  and  alkalies,  less  so  in  chloroform  and  carbon  bisulphide,  and 
insoluble  in  water  and  benzene.  The  acid  solution  is  yellow,  the 
alkaline  raspberry-red  :  the  colour  is  fugitive.  With  acetic  anhy- 
dride, phenacetein  forms  an  acetate,  crystallizing  in  dark  red  prisms, 
soluble  in  alcohol  and  glacial  acetic  acid  with  a  green  colour. 
Orcacetein,  C18  H1G  Ot,  is  obtained  when  arcinol  (10  grams),  glacial 
acetic  acid  (15  grams),  and  zinc  chloride  (20  grams)  are  heated  to 
the  boiling  point  of  the  mixture.  The  product  is  washed  well  with 
water  and  dissolved  in  dilute  alcohol.  A  small  quantity  of  some 
yellow  prisms  of  a  homologue  of  acetofluorescein  are  deposited  from 
the  solution.  The  chief  product  remains  dissolved,  and  the  filtered 
solution,  after  being  evaporated,  is  treated  with  ethyl  acetate,  ether 
is  added,  and  the  resinous  precipitate  is  filtered  oil":  the  residue  left 
on  evaporating  the  ethereal  solution  is  washed  with  dilute  ammo- 
nia, dissolved  in  potash,  and  precipitated  with  hydrochloric  acid. 
Orcacetein  is  a  yellow  amorphous  powder,  easily  soluble  in  ether, 
alcohol, rand  glacial  acetic  acid,  sparingly  so  in  chloroform,  carbon 
bisulphide,  and  dilute  ammonia,  and  insoluble  in  water  and  benzene. 
Its  alkaline  solutions  are  yellow,  with  slight  green  flnoreBoenee. 
Orcacetein  does  not  yield  a  crystalline  acetate  with  acetic  anhydride, 
but   rcsacetciu  under  similar  circumstances  yields  a  tri- 
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acetate,  C16H9Ac3Oi,  crystallizing  from  glacial  acetic  acid  in  red 
tables  -with  golden  lustre  (m.  p.  calc.  229°),  not  soluble  in  alkalies 
without  decomposition.  When  phosphorus  oxychloride  is  added 
to  a  solution  of  orcinol  in  glacial  acetic  acid,  the  product  poured 
into  water,  decomposed  by  boiling  with  dilute  alkali,  and  the  solu- 
tion filtered,  the  addition  of  hydrochloric  acid  precipitates  a 
substance  crystallizing  in  silky  needles  (m.  p.  146°),  easily  soluble 
in  alkalies,  alcohol,  ether,  and  glacial  acetic  acid,  less  so  in  water, 
benzene,  and  carbon  bisulphide.  Ferric  chloride  colours  the  aqueous 
solution  deep  black,  which  on  boiling  disappears  with  formation  of 
a  brown  precipitate.  This  substance  is  probably  orcinyl  inonacetate, 
C~  H7  Ac  02.  At  the  same  time  small  quantities  of  orcacetophenone, 
C9H10O3  (b.  p.  284-286°),  are  produced.  By  boiling  oi-cinol  with 
acetic  anhydride,  orcinyl  diacetate,  C7  H6  (Ac  0)2,  is  obtained,  boiling 
at  280-284°.  The  reaction  with  phosphorus  oxychloride  shows  that, 
in  the  presence  of  this  reagent  phenols  can  combine  with  acids, 
with  elimination  of  water  and  formation  of  acid  ethereal  salts;  it 
is  therefore  a  general  reaction.  Phenyl  benzoate  can  be  prepared  by 
adding  phosphorus  oxychloride  to  a  fused  mixture  of  benzoic  acid 
and  phenol  heated  to  between  106-120°,  as  long  as  hydrochloric 
acid  is  evolved.  It  is  purified  by  washing  with  dilute  potash  and 
crystallizing  from  alcohol.  Its  properties,  etc.  (m.  p.  69°)  are  those 
given  by  Malin  (Annalen,  cxxxvii.  78)  and  Doebner  (Ber.  cler  deutsch. 
chem.  Ges.,  xiii.  2222). 

By  this  method  the  following  substances  have  been  prepared  : — 
Phenol  succinate,  PhO.  Su.  PhO  (m.  p.  119°);  resorcinyl  benzoate 
(m.  p.  117°),  and  succinate  (the  author  could  not  prepare  fluoresceine 
and  eosine  succinates  from  this  ethereal  salt)  ;  orcinyl  benzoate 
(m.  p.  88°),  succinate,  and  oxalate.  From  anhydrous  ethyl  alcohol, 
a  yellowish  red  liquid,  lighter  than  water,  with  an  odour  of  phenetol. 
Corresponding  ethereal  salts  are  obtained  from  glycerol  aud  acetic 
and  benzoic  acids,  also  from  glycerol  and  phenol. 

Creasote  from  Beechwood  Tar.  A.  Griitzel.  (Archiv  der 
Pharm.  [3],  xx.  605-610;  Joum.  Chem.  Soc,  1883,  393).  This 
substance,  discovered  by  Reichenbach,  and  highly  esteemed  for  its 
medicinal  properties,  is  not  a  simple  body,  but  a  mixture  of  numer- 
ous homologous  phenols — guaiacol  (b.  p.  200°),  creosol  (b.  p.  219°) 
and  small  proportions  of  products  boiling  at  about  232°,  and  re- 
sembling the  others  in  their  reactions  ;  the  proportions  in  which 
they  exist  are  variable,  and  in  great  measure  dependent  on  the 
quality  of  the  tar  employed,  which  in  turn  varies  according  to  the 
treatment  given  to  the  timber  in  the  wood-vinegar  factories  where 
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it  is  produced.  The  rough  creasote,  in  addition  to  pyrogallic 
dimethyl  ether  and  methylpyrogallic  dimethyl  ether  examined  and 
described  by  Hofmann,  contains  another  substance,  recently  isolated 
by  the  author  and  named  by  him  ccerulignol. 

This  possesses  so  strong  and  dangerously  astringent  properties 
that  a  single  drop  on  the  tongue  causes  bleeding ;  creasote  must 
therefore  be  absolutely  freed  from  it ;  its  absence  can  be  very  accu- 
rately known  by  the  barium  hydroxide  test. 

Beechwood  tar  creasote,  boiling  between  195°  and  235°,  is  of  a 
wine-yellow  colour ;  in  flasks  of  large  diameter  it  is  of  a  deep 
yellow,  similar  in  appearance  to  a  solution  of  potassium  dichromate, 
and,  if  pure,  should  possess  the  following  properties  : — 

1.  The  addition  of  an  equal  measure  of  saturated  solution  of  soda 
should  leave  the  mixture  quite  clear,  or  at  most  with  the  yellow 
colour  described,  and  the  addition  of  10  to  20  times  the  bulk  of 
distilled  water  should  not  cause  any  opacity ;  if  there  is  opacity, 
it  is  caused  by  the  presence  of  lime  in  the  water,  or  the  presence  of 
ccerulignol,  or  some  neutral  oil. 

2.  Its  aqueous  solution,  when  treated  with  aqueous  solution  of 
ferric  chloride,  should  give  a  blue  colour,  rapidly  passing  into  brown. 

3.  From  aqueous  solutions,  zinc  chloride  should  throw  down  a 
white  precipitate,  soluble  in  excess  of  the  reagent. 

4.  Mixed  with  an  equal  quantity  of  glycerol  of  T250  sp.  gr.,  it 
should  not  dissolve,  but  after  warming,  the  mixture  should  take  up 
50  per  cent,  of  the  glycerol,  the  remainder  separating  clear. 

5.  With  an  equal,  or  less  than  equal,  bulk  of  collodion  solution, 
it  should  not  form  any  gelatinous  compound. 

6.  With  strong  ammonia,  after  twenty-four  houi-s,  it  ought  to 
show  an  olive-green  colour,  not  blue. 

7.  Baryta-water  with  alcoholic  solution  of  creasote  should  not 
show  any  colour  whatever,  either  blue  or  passing  to  red. 

8.  1  part  of  creasote  is  soluble  in  30  parts  of  boiling  water ;  on 
cooling  so  much  of  it  should  separate  that  but  1  part  should  remain 
dissolved  to  80  parts  of  water.  Water  containing  carbonic  acid 
dissolves  creasote  less  readily  ;  therefore  in  an  aqueous  solution 
left  exposed  to  the  air  separation  takes  place  and  the  solution  is 
troubled. 

The  remainder  of  the  paper  contains  information  on  cases  in  which 
creasote  may  be  usefully  employed  in  medicine  and  surgery,  its 
effects  and  modes  of  application  ;  and  is  not  of  chemical  interest. 

Creasote  from  Beech-Tar.  {Dingl.  polyt.  Joum.,  ccxlv.  91.) 
According  to   Hartmaun   and    Hauers,    pure    creasote  from  beech- 
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wood  tar  consists  of  guaiacol  and  creosol,  and  forms  a  neutral,  clear 
pale  yellow,  strongly  refractive  liquid  having  a  smoky  smell.  Its 
sp.  gr.  is  1-07  at  15-6°;  it  boils  at  205-225°,  and  dissolves  in  200 
parts  of  water.  By  mixing  2  c.c.  of  the  creasote  with  8  c.c.  of 
water  and  2  c.c.  soda-ley  (sp.  gr.  1*33),  a  light  yellow,  perfectly 
clear  solution  should  be  obtained,  and  a  similar  result  with  light 
petroleum.  If  the  mixture  does  not  dissolve,  it  indicates  the 
presence  of  considerable  quantities  of  phenol  and  creosol.  By 
adding  a  few  drops  of  water  to  the  solution  and  shaking  it  vigor- 
ously, no  separation  should  be  effected.  If  it  occurs,  it  may  be 
recognised  as  an  oily  layer  suspended  between  the  petroleum  and 
the  water.  In  this  case,  also,  phenol  and  creosol  are  present,  although 
in  smaller  quantities.  If,  on  mixing  the  same  solution  with  about 
4  c.c.  of  a  cold  saturated  solution  of  barium  hydroxide,  the  petro- 
leum assumes  a  blue  colour,  and  the  aqueous  solution  turns  red, 
the  creasote  contains  oily  bye-products.  When  a  mixture  of  2  c.c. 
creasote  and  2  c.c.  collodion  is  shaken,  no  signs  of  a  gelatinous 
precipitate  should  be  observed.  From  a  mixture  of  9  c.c.  glycerol 
of  sp.  gr.  1-23,  3  c.c.  water,  and  4  c.c.  creasote,  the  latter  separates 
completely  after  a  time. 

Oxidation  of  Pyrogallol  in  Presence  of  Gum  Arabic.  P.  der 
Clermont  and  P.  Chautard.  (Gomptes  Benches,  xciv.  1255-1256. 
From  Journ.  Ghem.  Soc.)  When  an  aqueous  solution  of  pyrogallol 
is  mixed  with  aqueous  solutions  of  gum  arabic  of  different  stengths, 
and  exposed  to  the  air,  purpurogallin  is  formed  in  considerable 
quantity,  as  Struve  has  previously  pointed  out  (Annalen,  cliii.  160). 
10  grams  pyrogallol  are  dissolved  in  a  small  quantity  of  water, 
mixed  with  500  c.c.  of  a  10  per  cent,  aqueous  solution  of  gum 
arabic,  and  exposed  to  the  air.  Purpurogallin  is  deposited  after  a 
few  hours,  and  its  formation  continues  for  about  two  months.  At 
the  end  of  this  time  67  parts  purpurogallin  are  obtained  for  every 
100  parts  pyrogallol.  The  gum  is  removed  by  repeated  decanta- 
tion  with  water,  the  last  traces  being  separated  by  dissolving 
the  crystals  in  alcohol.  The  purpurogallin  forms  golden-yellow 
needles,  frequently   united    in   bundles,    and    of    the   composition 

^SO  -"16  ^V 

In  the  formation  of  the  purpurogallin,  oxygen  is  absorbed  from 
the  air,  but  the  gum  arabic  does  not  act  simply  as  a  ferment,  for  a 
small  quantity  of  gum  will  not  bring  about  the  oxidation  of  an 
unlimited  quantity  of  pyrogallol.  The  gum  itself  undergoes  some 
change,  but  the  products  of  its  alteration  have  not  yet  been  isolated. 
'The  gum  cannot  be  replaced  by  gummic  acid. 
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Action  of  Sulphuric  Acid  on  Protocateclmic  Acid.  E.  Noelting 
and  R.  Bourchart.  (Bull.  Soc.  Chim.  [2],  xxxvii.  394-397.)  1 
gram  protocatechuic  acid  is  heated  with  2  grams  of  benzoic  acid  and 
50  grams  of  sulphuric  acid  of  66°  B.,  at  140-145°  for  eight  hours, 
and  the  product  is  poured  into  water,  which  throws  down  a  deep 
brown  flocculent  precipitate;  this  is  collected,  dissolved  in  dilute 
soda  solution,  and  precipitated  by  hydrochloric  acid,  this  treatment 
being  repeated  several  times.  The  clear  brown  flocculent  substance 
thus  obtained  produces,  with  mordants,  almost  the  same  shades  as 
alizarin,  but  is  distinguished  from  the  latter  by  the  reddish  brown 
colour  of  its  alkaline  solution,  and  by  its  absorption  spectrum.  The 
yield  is  very  small,  whatever  the  proportion  of  sulphuric  acid,  the 
time  of  heating,  and  the  temperature.  The  benzoic  acid  appears  to 
play  no  part  in  the  reaction,  for  when  protocatechuic  acid  is  heated 
alone  at  140-145°,  with  20-25  times  its  weight  of  sulphuric  acid, 
the  same  product  is  obtained,  although  in  this  case  also  the  yield 
is  very  small. 

The  substance  thus  formed  yields  an  orange-yellow  alcoholic 
solution,  which  becomes  violet  with  a  yellowish  fluorescence  on 
addition  of  potash.  After  some  time  the  compound  is  precipitated 
in  red  flakes.  Alcoholic  lead  acetate  throws  down  a  flocculent  brown 
precipitate :  calcium  chloride  and  barium  chloride  produce  a  violet 
fluorescence  in  the  yellow  solution,  and  after  some  time  a  precipitate 
is  formed  ;  ferric  chloride  gives  a  blackish  brown,  ammonia  a  violet- 
brown,  and  alum  a  reddish  precipitate.  Its  solution  in  dilute 
ammonia  is  brownish  red,  approaching  violet.  In  this  solution 
calcium  and  barium  chlorides  produce  a  brown,  lead  acetate  a 
reddish  brown,  and  absolute  alcohol  a  violet-brown  precipitate. 
Its  solution  in  dilute  potash  gives,  with  absolute  alcohol,  a  reddish 
precipitate,  with  alum  a  reddish  lake,  and  with  ferric  chloride  a 
blackish  green  lake.  The  substance  is  dissolved  by  strong  sulphuric 
acid,  with  formation  of  a  brownish  violet  solution,  which,  when 
poured  into  water,  yields  a  yellow  solution  and  a  slight  precipitate. 
It  also  dissolves  in  glacial  acetic  acid,  forming  an  orange  solution. 
It  cannot  be  sublimed  without  decomposition. 

The  properties  of  this  substance   agree  with  those  of  rnfiopine, 

CcH2(OH)2  ^qN  Cfi Ho  (OH)2,  obtained  by  Anderson   (An- 

nalen,  xcviii.  51)  by  the  action  of  concentrated  sulphuric  acid  on 
opianic  acid  at  180°,  and  described  by  Liebermann  and  Chonjnacki 
(Annal&n,  clxii.  321).      By  analogy  from  tho  behaviour  of  other 
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hydroxyl-derivatives  of   benzoic  acid,  protocatechuic  acid  ought  to 
form  a  colouring  matter  according  to  the  equation, 

2  C6  H3  (0  H)„  C  0  0  H  =  CG  H2  (0H)2<^^)  C6  H2  (0  H)3. 

This  reaction  is  more  complicated  in  the  case  of  opianic  acid ;  but 
since  in  both  compounds  the  hydroxyl  groups  occupy  the  same 
positions  with  respect  to  the  carboxyl  groups,  it  is  highly  probable 
that  they  will  yield  identical  condensation-products  when  acted  on 
by  sulphuric  acids. 

Action  of  Iodine  on  Silver  Salts  of  some  Aromatic  Acids.  K. 
Birnbaum  and  H.  Reinherz.  {Ber.  der  deutsch.  chem.  Ges.,  xv. 
456-460.)  The  action  of  iodine  on  silver  salts  of  fatty  acids  has 
already  been  studied.  When  iodine  and  silver  benzoate  are  warmed 
together  at  150°,  a  violent  reaction  takes  place,  with  evolution 
of  a  small  quantity  of  carbonic  anhydride.  Iodine  (2  atoms)  is 
warmed  with  silver  benzoate  (1  mol.)  As  soon  as  the  first  action 
ceases,  the  mixture  is  heated  at  160-180°  as  long  as  carbonic  an- 
hydride is  evolved ;  it  is  then  exhausted  with  alcohol,  filtered  from 
the  silver  iodide,  and  after  being  shaken  with  mercury  to  remove 
excess  of  iodine,  is  evaporated  and  dissolved  in  sodium  carbonate, 
which  leaves  an  insoluble  oily  residue.  This  solidifies  after  a  time, 
and  crystallizes  from  alcohol  in  almost  colourless,  transparent,  rhom- 
bic crystals,  containing  iodine,  melting  at  128-130°,  and  having 
a  diphenyl  odour.  The  sodium  salts  in  solution  are  converted  into 
barium  salts,  and  the  barium  benzoate  separated  from  the  metaiodo- 
benzoate  by  fractional  crystallization.  The  latter  forms  colourless 
crystals  ;  the  free  acid  melts  at  186°.  Silver  salicylate  and  iodine 
also  react  violently.  Equal  molecules  of  them  were  treated  in  a 
similar  way' to  the  above.  The  products  are  di-iodosalicylic,  vwnoido- 
salicylic,  and  salicylic  acids,  and  a  small  quantity  of  a  resinous  body 
containing  iodine.  Silver  phthalate,  heated  with  sufficient  iodine  to 
convert  the  silver  into  iodide,  yields  phthalic  anhydride ;  and  if  the 
mixture  of  silver  salt  and  iodine  is  heated  at  170°,  a  mixture  of 
silver  iodide  and  iodate  is  left  after  extracting  with  alcohol. 

Synthesis  of  Aromatic  Hydrocarbons.  H.  Goldschmidt.  {Ber. 
der  deutsch.  chem.  Ges.,  xv.  1066-1068  ;  and  Joum.  Chem.  Soc,  1882, 
952.)  Aromatic  ethers  and  homologues  of  aniline  have  been  ob- 
tained by  the  action  of  zinc  chloride  on  the  phenols  and  mixtures  of 
aniline  and  the  paraffinoid  alcohols.  By  a  similar  reaction  the 
author  has  obtained  homologues  of  benzene  by  the  action  of  zinc 
chloride    on    mixtures    of  benzene   and   its   homologues    with   the 


152  YEAR-BOOK    OP    PHARMACY. 

paraffinoid  alcohols.  Thus,  benzene  and  isobutyl  alcohol  give  iso- 
butylbenzene  and  dibutylbenzene  ;  toluene  and  butyl  alcohol  give 
methylbutylbenzene,  and  benzene  and  etbyl  alcobol  give  ethyl- 
benzene,  although  in  the  latter  case  the  yield  was  small,  owing  to 
difficulties  of  manipulation. 

Commercial  Oil  of  Thyme.  J.  S.  Lemberger.  (Fharm.  Joum., 
3rd  series,  xiii.  531.)  With  a  view  to  ascertaining  the  truth  of  the 
statement  that  the  oil  of  thyme  of  commerce  is  often  deprived  of 
its  thymol,  the  author  examined  nine  samples  purchased  in  New 
York  and  Philadelphia.  One  of  these  gave  38*75  per  cent,  of  thy- 
mol, while  the  other  eight  percentages  varied  from  0*42  to  16*67. 
One  sample,  which  could  be  especially  vouched  for  as  a  pure  dis- 
tillate of  Thymus  vulgaris,  gave  only  0*84  per  cent.  The  red  oils 
were  the  richest  in  thymol. 

The  Essential  Oil  of  Angelica  Root.  F.  Beilstein  and  E. 
Wiegand.  (Ber.  der  deutsch.  chem.  Ges.,  xv.  1741-1742.)  From 
the  authors'  results,  the  oil  extracted  from  the  roots  of  Angelica 
archangelica  appears  to  consist  almost  entirely  of  terpenes,  C]0  H16, 
boiling  at  158°  (sp.  gr.  0*8609  at  16*5°),  at  176°  (sp.  gr.  0*8481  at 
16*5°),  and  a  third  portion  which  distils  at  250°. 

The  Essential  Oil  of  Angelica  Root.  L.  Naudin.  (Bull,  de  la 
Soc.  Chim.,  xxxix.  406-409.)  The  author's  previous  results  are  not 
comparable  with  those  of  Beilstein  and  Wiegand,  as  the  oil  then 
reported  upon  by  him  was  obtained  from  the  seeds,  while  that 
examined  by  the  two  chemists  named  was  prepai'ed  from  the  root. 
This  latter  oil  has  now  also  been  examined  by  the  author,  who  finds 
that  it  has  a  specific  gravity  of  "875  at  0°  C,  and  that  it  slowly 
resinifies  with  absorption  of  oxygen.  When  distilled  at  normal 
pressure  it  yields  50  per  cent,  of  a  fraction  between  163°  and  167°, 
and  25  per  cent,  in  all  of  fractions  at  167-175°,  175-280°,  and  280- 
330°,  while  a  semi-fluid  residue  remains  having  a  very  high  boiling 
point.  Distilled  in  vacuo  it  yields  75  per  cent,  of  a  fraction  boiling 
at  160°,  possessing  a  pepper-like  odour  and  an  absolute  rotatory 
power  of  5°  39'  in  a  column  of  200  m.m.  This  body  answei's  to 
the  formula  C10H10,  and  is  called  by  the  author,  B-terebangelene. 
The  commercial  oil  from  the  root,  therefore,  appears  to  consist  of  a 
terpene  and  its  polymerides. 

Occurrence  of  Carvacrol  in  the  Ethereal  Oil  of  Garden  Sage 
(Satureja  Hortensis).  E.  Jahns.  (Ber.  der  deutsch.  chem.  Ges., 
xv.  816-819;  and  Joum.  Chem.  Soc,  1882,  1065.)  This  oil  is  a 
yellow  mobile  liquid  having  an  odour  resembling  that  of  thymol, 
and  exhibiting  feeble  laavogyrate  properties.     Its  refractive  index 
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for  D  is  1-403  at  15°,  and  its  sp.  gr.  is  0-898  at  15°.  The  sample 
investigated  bad  the  following  percentage  composition :  carvacrol, 
30  ;  cymene,  20  ;  and  a  terpene  (b.  p.  178-180°),  50.  The  presence 
of  a  small  quantity  of  a  phenol  producing  a  violet  coloration  in 
solutions  of  ferric  chloride  was  also  observed.  The  author  finds 
that,  contrary  to  the  generally  accepted  statements,  carvacrol  pro- 
duces a  green  coloration  in  solutions  of  ferric  chloride.  The 
following  physical  constants  of  the  terpene  formed  in  the  oil  have 
been  determined:  sp.  gr.  =  0*855  at  15°;  refractive  index  =  1*481. 
Carvacrol  occurs  also  in  origanum  oil  and  in  oil  of  Thymus  serpyllum ; 
in  the  latter  it  is  accompanied  by  thymol. 

Preparation   of    Mustard   Oils.     A.  W.  Hofmann.     (Ber.   der 

deutsch.  chem.  Ges.,  xv.  985.)  The  author  states  that  the  mustard 
oils  are  best  prepared  from  the  disubstituted  sulpho-ureas,  by  treat- 
ing them  with  a  concentrated  aqueous  solution  of  phosphoric  acid. 
The  sulpho-ureas  are  easily  obtained  by  treating  carbon  bisulphide 
with  the  amines.  Starting  with  carbon  bisulphide  and  aniline,  we 
get  diphenyl-sulpho-urea,  C  S  (C6  H5)2  H2  N2  ;  and  when  this  is 
treated  with  phosphoric  acid  it  breaks  up  directly  into  aniline  and 
phenyl-mustard  oil,  thus  :  — 

C  S  (C6  H5)2  H2  N2  =  C6  H5  (N  H2)  +  C6  H5  N  C  S. 

Mustard  oil. 

Oil  of  Cinnamon  Leaves.  E.  Schaer.  (Archiv  der  Pharm.  [3], 
xx.  492.)  The  author's  results  are  in  the  main  confirmatory  of 
those  previously  published  by  Stenhouse  (Pharm.  Journ.,  xiv.  319). 
His  attempts  to  confirm  the  presence  of  benzoic  acid  gave  a  negative 
result.  Besides  the  other  constituents  found  by  Stenhouse,  he 
detected  in  the  oil  a  small  quantity  of  a  body  possessing  the  pro- 
perties of  an  aldehyde.  The  specific  gravity  of  the  oil  he  found  to 
be  1-049  at  18-5°C. 

Oil  of  Marjoram.  F.  Beilstein  and  E.  Wiegand.  (Ber.  der 
deutsch.  chem.  Ges.,  xv.  2855.)  This  oil  consists  of  a  terpene,  C10H16, 
boiling  at  178°C,  and  having  a  specific  gravity  of  0'8463  at  18-5°C., 
and  a  sesquiterpene,  C15H24.H20,  which  is  not  affected  by  boiling 
with  metallic  sodium. 

Oil  of  Erigeron  Canadense.  F.  Beilstein  and  E.  Wiegand. 
(Ber.  der  deutsch.  chem.  Ges.,  xv.  2854.)  The  principal  constituent 
of  this  oil  is  a  terpene  of  0-8464  specific  gravity,  boiling  at  176°  C, 
and  forming  with  hydrochloric  acid  a  crystalline  dihydrochlorate 
which  fuses  at  47-48°  C. 
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Oil  of  Erechthites.  F  .  Beilstein  and  E.  Wiegand.  (Ber.  der 
deutsch.  chem.  Ges.,  xv.  2854.)  The  authors  find  this  oil  to  consist 
almost  entirely  of  terpenes  boiling  between  175°  and  210°  C. 

The  Action  of  Iodine  Pentabromide  on  Volatile  Oils.  C. 
Forney.  (Amer.  Journ.  Pharm.,  1882,  546.)  The  author  pre- 
pared iodine  pentabromide,  IBr5,  by  dissolving  127  grains  of  iodine 
in  400  grains  of  bromine.  All  the  oils  used  were  of  the  best  com- 
mercial quality,  and  pure.  The  test  was  applied  by  placing  five  or 
six  drops  of  the  volatile  oil  on  a  watch-glass  and  adding  one  drop 
of  the  pentabromide.  Corresponding  experiments  were  performed, 
also,  with  the  same  volatile  oils  previously  mixed  with  25  per  cent, 
of  oil  of  turpentine  and  the  same  proportion  of  95  per  cent,  alcohol. 
Croton  oil  was  examined  in  the  same  manner.  The  results  are 
given  in  the  table  on  pages  156,  157. 

The  behaviour  of  the  oils  of  cinnamon,  cubeb,  juniper,  lemon, 
orange,  peppermint  and  tansy  under  the  above  circumstances  seems 
to  deserve  attention.  Except  in  a  few  instances,  violet  and  orange- 
coloured  vapours  were  evolved  during  the  reaction.  The  reactions 
were  increased  in  the  presence  of  oil  of  turpentine  and  diminished 
with  alcohol. 

Ledum  Camphor.  E.HyeltandU.  Collan.  {Ber.  der  deutsch. 
client.  Ges.,  xv.  2500.)  The  name  "ledum  camphor"  was  given  by 
Grassmann  to  the  solid  volatile  oil  obtained  by  him,  in  1831,  from 
Ledum  palustre,  and  subsequently  examined  by  Trapp  and  Ivanoff. 
The  authors  find  that  this  body  shows  no  resemblance  to  the  other 
camphors  from  a  chemical  point  of  view.  They  obtained  it  in 
needle-shaped  crystals  fusing  at  101° C,  and  having  a  composition 
represented  by  the  formula  C^H^Oo,  which  differs  from  that  of 
previous  investigators. 

Action  of  Zinc  Chloride  on  Camphor.  A.  Renter.  (Ber.  der 
deutsch.  chem.  Ges.,  xvi.  624-629.)  The  author  distils  camphor  and 
zinc  chloride  according  to  Fittig's  method,  treats  the  distillate  with 
strong  soda  solution,  to  separate  the  phenols,  and  then  with  concen- 
trated sulphuric  acid,  the  mixture  being  well  cooled.  From  the 
soda  solution  he  obtains  orthocresol  and  higher  boiling  phenols. 
On  mixing  the  sulphuric  acid  extract  with  water  an  oil  separates 
containing  camphor  and  a  body  probably  identical  with  Schwanert's 
camphrene  (Annalen,  cxxiii.  228).  The  residual  mixture  of  hydro- 
carbons was  distilled  over  sodium,  converted  into  sulphonic  acids, 
and  the  latter  purified  by  means  of  the  barium  and  sodium  salts. 
It  contained  toluene,  pseudo-cumene,  cymene,  and  laurene,  and  also 
some  hydrocarbon  oil  (probably  paraffins)  insoluble  in  sulphuric  acid. 
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The  Testing  of  Otto  of  Roses.  {Gliem.  and  JDrugg.,  from  Repor- 
torio  di  Chimica  et  Farmacia.)  The  following  method  of  detecting 
probable  adulterations  is  recommended  : — Put  in  a  small  test-tube 
one  drop  of  the  otto,  and  add  four  drops  of  concentrated  sulphuric 
acid.  When  the  mixture  has  cooled  add  2  grams  of  absolute 
alcohol  and  shake  well.  If  the  rose  oil  was  pure  the  mixture  is 
slightly  opalescent,  and  on  heating  becomes  a  yellowish  brown, 
which  remains  after  cooling.  But  if  geranium,  pelargonium,  or 
palma  rose  oil  had  been  mixed  with  it,  the  solution  becomes  cloudy, 
and  after  a  little  time  an  insoluble  precipitate  separates.  When 
treated  with  sulphuric  acid,  too,  it  will  be  noted  that  pure  rose  otto 
retains  its  pleasant  odour,  while  the  other  oils  develop  a  repulsive 
odour.  Fatty  oils,  such  as  almond  or  sesame  oil,  which  are  some- 
times employed  to  dilute  otto,  are  recognised  by  leaving  a  greasy 
stain  on  paper  after  warming. 

Turmeric  Oil.  C.  L.  Jackson  and  A.  E.  Menke.  (Amer. 
GJiem.  Journ.,  iv.  368-374.  From  Pharm.  Joum.)  This  oil,  to  which 
turmeric  (and  therefore  curry  powder)  owes  its  aromatic  taste  and 
smell,  was  extracted  from  Bengal  turmeric  with  light  petroleum, 
and  after  being  freed  from  the  higher  boiling  portion  of  that  solvent 
by  heating  to  150°  in  a  flask,  formed  a  thickish  oily  yellow  liquid, 
having  a  pleasant  aromatic  odour.  It  was  purified  by  fractional 
distillation  under  diminished  pressure,  and  was  thereby  separated 
into  three  portions,  the  first  boiling  below  193°,  the  second  at 
193-198°,  and  the  third  consisting  of  a  viscous  semi-solid  residue. 
The  middle  portion  consisted  of  nearly  pure  turmerol ;  the  first,  of 
that  compound  contaminated  with  hydrocarbons  from  the  petroleum. 
The  middle  fraction,  after  further  purification  by  distillation  in 
a  vacuum,  gave,  as  a  mean  result  of  several  analyses,  83-62  per 
cent,  carbon,  and  1CK2  hydrogen,  agreeing  nearly  with  the  formula 
C19  H28  0,  which  requires  83-81  C  and  10-29  H. 

Turmerol  is  a  pale  yellow  oil,  having  a  pleasant,  moderately 
strong  aromatic  smell,  and  a  density  of  0-9016  at  17°.  It  is 
optically  dextrogyrate,  [a]D  =  33"52.  Under  ordinary  pressure  it 
boils  at  285-290°,  but  decomposes  at  the  same  time,  yielding  a 
substance  of  lower  boiling  point.  Under  60  mm.  it  boils  at  193- 
198°  ;  still,  however,  with  slight  decomposition.  It  is  essentially 
insoluble  in  water,  but  mixes  readily  with  all  other  ordinary  solvents. 
It  does  not  unite  with  acid  sodium  sulphite. 

Turmerol  is  an  alcohol,  and  is  converted  by  heating  at  150°  with 
strong  hydrochloric  acid  into  turmeryl  chloride,  C19  H27  CI,  which 
is  a  pale  brownish  fragrant  oil  decomposed  by  distillation.     The 
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same  compound  is  formed,  but  less  definitely,  by  treating  turmerol 
with  phospborus  tricbloride  ;  the  pentacbloride  appears  to  act  partly 
in  tbe  same  manner,  but  at  the  same  time  to  add  chlorine.  By 
treating  turmeryl  chloride  with  boiling  water,  and  with  alcoholic 
solution  of  sodium  acetate,  potassium  cyanide  or  ammonia,  sub- 
stances are  obtained  having  the  characteristic  odours  of  the  classes 
to  which  they  belong,  bat  they  have  not  yet  been  obtained  pure. 
Turmerol,  treated  with  sodium  yields  a  semi-solid  mass  having  the 
composition  of  sodium  tumerylate,  Cig  H27  O  Na. 

Isobutyl  tumerylate,  C19  H27.  0  Ci  H9,  prepared  by  boiling  the 
sodium  compound  with  isobutyl  iodide  in  a  reflux  apparatus,  is  a 
heavy,  yellowish,  fragrant  oil.  The  ethyl ic  ether  is  a  similar  sub- 
stance. 

O.n'dation  of  Turmerol. — By  the  action  of  a  hot  aqueous  solution 
of  potassium  permanganate  in  excess,  turmerol  is  oxidized  to 
terephthalic  acid.  With  a  cold  solution  of  the  same  salt,  not  in 
excess,  it  appears  to  yield  some  new  acids,  with  the  study  of  which 
the  authors  are  at  present  occupied. 

Curcumin.     C.  L.  Jackson  and  A.  E.  Menke.     (Amer.  Ch 
Joum.,  iv.  360-368.)     In  a  former  paper  (Year-Booh  of  Pharmacy, 
1882,  81),  the  authors  described  the  preparation  and  properties  of 
curcumin,   the  yellow   colouring  matter  of  turmeric,   and  showed 
that  it  may  be  represented  by  the  formula, 

C14  Hu  0+=^  H.;  (C  H.C5  H5.C  0  0  H)  (0  Me)  (0  H). 

In  the  present  paper  they  describe  the  products  obtained  from  it  by 
the  action  of  nascent  hydrogen  and  of  bromine. 

Curcumin  Dihydride,  CuHlfi  0.1(  obtained  by  the  action  of  sodium 
amalgam  and  water  on  curcumin,  is  a  brownish  white  powder, 
melting  near  100°,  insoluble  in  water,  freely  soluble  in  alcohol 
and  glacial  acetic  acid,  slightly  in  ether,  insoluble  in  benzene  and 
light  petroleum.  It  dissolves  in  strong  sulphuric  acid  with  reddish 
brown  colour,  in  caustic  soda  and  sodium  carbonate  on  warming ; 
the  latter  solution,  however,  depositing  a  brown  precipitate  as  it 
cools. 

An  .  I  a  hydride  of  Curcumin  Dihydride,  C28  H30O9  =  (Cu  H15  O^O, 
obtained  by  heating  cui'cumin  with  acetic  acid  of  85  per  cent.,  and 
a  large  quantity  of  zinc-dust,  at  a  temperature  below  the  boiling 
point  of  the;  acetic  acid,  is  a  dirty  white  powder  closely  resembling 
the  dihydride;  and  melting  gradually  near  120°.  It  is  nearly 
insoluble  in  ether,  light  petroleum,  and  benzene,  slightly  soluble  in 
chloroform,   more  soluble  in   alcohol    and  glacial   acetic  acid,   from 
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which  it  is  deposited  on  evaporation  as  a  varnish.  It  dissolves 
with  yellow  colour  in  aqueous  potash,  and  with  brown  colour  in  a 
boiling  solution  of  the  carbonate,  but  without  forming  a  definite 
potassium  salt. 

When  diethylcurcumin,  obtained  as  described  in  the  author's 
former  paper,  is  treated  with  acetic  acid  and  zinc-dust,  it  yields  a 
mixture  of  di-  and  mono-etliylcur cumin  dihydride,  which  is  slowly 
oxidized  by  potassium  permanganate,  yielding  efchylvanillic  acid, 
together  with  a  small  quantity  of  ethylvanillin,  indicated  by  its 
characteristic  smell. 

Tetrabromocurcumin,  C14H10Br4O4,  is  formed  by  the  action  of 
bromine  in  excess  on  curcumin  dihydride  dissolved  in  acetic  acid. 
The  liquid  left  over  night  turns  black,  and  on  addition  of  water 
yields  the  tetra-bromo-compound,  as  a  red  amorphous  precipitate, 
which  does  not  melt  below  a  red  heat,  but  seems  to  decompose 
without  melting.  It  is  insoluble  in  water,  light  petroleum,  and 
benzene  ;  very  slightly  soluble  in  alcohol  and  ether,  more  freely  in 
glacial  acetic  acid ;  not  acted  on  by  strong  sulphuric  acid,  but 
vigorously  attacked  by  boiling  aqueous  potash,  forming  a  red 
solution,  from  which  acids  precipitate  a  black  tarry  body  nearly 
free  from  bromine,  whence  it  may  be  inferred  that  all  the  bromine 
in  the  original  substance  is  situated  in  the  side  chain. 

Curcumin  Tetrabromide,  Cu  Hu  Br4  0,  is  formed  on  leaving 
curcumin  suspended  in  carbon  bisulphide  in  contact  with  excess  of 
bromine  for  some  hours,  and  is  left,  as  the  solvent  evaporates,  as  a 
whitish  amorphous  substance,  melting  with  decomposition  near 
185°,  insoluble  in  water,  soluble  with  decomposition  in  alcohol  and 
glacial  acetic  acid,  very  slightly  soluble  in  ether,  chloroform,  and 
carbon  bisulphide,  insoluble  in  light  petroleum  and  benzene. 
Potassium  hydroxide  and  silver  oxide  convert  it  into  vanillin ; 
aniline  and  metallic  zinc  act  upon  it,  the  former  with  considerable 
evolution  of  heat. 

Pentabromocur  cumin  Dibromide,  C14  H9  Br7  0^,  is  obtained  by 
treating  curcumin  dissolved  in  glacial  acetic  acid  with  excess  of 
bromine,  or  the  solid  tetrabromide  with  bromine,  as  a  red  amorphous 
substance  melting  near  120°,  insoluble  in  water  and  in  light  petro- 
leum, soluble  in  alcohol,  ether,  and  glacial  acetic  acid,  slightly 
soluble  in  benzene.  Strong  sulphuric  acid  acts  on  it  but  slowly. 
When  heated  alone,  it  gives  off  bromine  and  hydrobromic  acid, 
leaving  a  black  tar  from  which  alcohol  extracts  a  yellow  substance 
containing  bromine.  Sodium  hydroxide,  sodium  carbonate  and 
water,  and  sodium  ethylate  and  water  all  act  upon  it,  but  no  smell 
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of  vanillin  Las  been  observed  in  either  case.  The  same  is  true  of 
the  action  of  several  oxidizing  agents,  and  this  would  seem  to 
indicate  the  presence  of  part  of  the  bromine  in  the  benzene  ring. 
It  is  remarkable  that  this  substance  is  but  slowly  attacked  by 
chromic  acid  mixture,  and  by  potassium  permanganate,  both  of 
which  act  vigorously  on  curcumin. 

A  New  Class  of  Colouring  Matters.  0.  Fischer  and  C.  Ru- 
dolph. (Ber.  der  deutsch.  chem.  Ges.,  xv.  1500-1505,  and  Journ. 
Chem.  Soc,  1882,  1066.)  The  authors  have  investigated  "  flav- 
aniline,"  the  characteristic  product  of  the  action  of  zinc  chloride  at 
250-270°,  on  acetanilide.  The  colouring  matter,  which  dyes  silk 
bright  yellow  with  a  moss-green  fluorescence,  is  the  monacid  salt  of 
a  strongly  diacid  base,  which  is  thrown  down  by  ammonia  from  a 
solution  of  the  former,  as  a  milky  precipitate  which  ultimately  takes 
the  form  of  long  needles.  These  are  slightly  soluble  in  water,  freely 
in  alcohol,  they  melt  at  97°,  the  colour  changing  to  yellow. 

The  empirical  composition  of  the  base  is  represented  by  the 
formula  C16  Hu  N2,  and  its  formation  from  acetanilide,  therefore, 
by  the  equation,  2  C8  Hy  N  O  =  C1G  Hu  N2  +  2  H2  O.  The  base  is  not 
affected  by  nascent  hydrogen  (Sn  +  H  CI).  The  diacid  salt  is  pre- 
pared by  pouring  the  aqueous  solution  of  the  monacid  salt  into  cold 
concentrated  hydrochloric  acid,  in  which  it  is  almost  insoluble.  It 
is  dissolved  by  water  with  re-formation  of  the  monacid  salt.  The 
platinochloride,  C16  H14  N2,  2  H  CI,  Pt  Cl4,  was  obtained  by  adding 
the  solution  of  the  base  in  hot  concentrated  hydrochloric  acid  to  a 
platinum  chloride  solution. 

Ethylflavaniline  was  obtained  by  heating  an  alcoholic  solution  of 
the  base  with  ethyl  iodide  at  110°.  Red  needles  separated  on  cool- 
ing, and  were  purified  by  recrystallization  from  dilute  hydriodic 
acid.  The  resulting  compound  is  the  hydriodate  of  monoethyl- 
flavaniline,  C16  H13  Et  N"2,  H I ;  the  base  is  precipitated  by  ammonia 
from  the  solution  of  this  salt  as  a  colourless  resinous  mass.  Its 
salts  have  a  redder  tone  than  the  corresponding  salts  of  flavaniline, 
and  dye  silk  orange. 

Phenyljlav  aniline  is  obtained  by  heating  the  base  with  aniline  and 
benzoic  acid  at  170°.  Its  salts  crystallize  well,  and  are  yellow 
coloured. 

Reaction  with  Nitrous  Acid. — On  adding  sodium  nitrite  to  a 
solution  of  the  monacid  salt,  a  diazoamido-compound  is  thrown 
down  as  a  yellowish  red  crystalline  precipitate.  If  the  decomposi- 
tion be  effected,  with  suitable  precautions,  in  presence  of  excess  of 
acid,  a  phenol  is    obtained,  and   may  be   isolated   in  the  form   of 
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colourless  plates  melting  at  238°,  and  subliming  without  decompo- 
sition. According  to  analysis  its  empirical  formula  is  C15H13NO. 
It  possesses  both,  acid  and  basic  properties,  and  its  salts  are  beauti- 
fully crystalline.  On  distillation  with  zinc-dust,  the  phenol  is 
converted  into  a  new  base,  flavoline,  C10  H13  N,  which  distils  above 
360°  as  a  yellowish  oil ;  on  exposure  to  a  freezing  mixture,  the  oil 
solidifies  to  a  mass  of  four-sided  plates  melting  at  65°.  The  picrate 
and  the  chromate  of  this  base  are  very  insoluble.  Its  nitrogen-atom 
is  not  attacked  by  nitrous  acid.  The  authors  regard  it  as  a  derivative 
of  quinoline,  and  flavaniline  as  a  monamide-derivative  of  flavoline, 
in  support  of  which  they  cite  the  result  of  the  nitration  and  amida- 
tion  of  the  base,  whereby  they  obtained  a  colouring  matter  which 
appeared  to  be  identical  with  flavaniline. 

The  further  investigation  of  this  base  as  the  type  of  a  new  series 
is  in  progress. 

A  New  Class  of  Colouring-matters.  E.  Besthorn  and  0. 
Fischer.  (Ber.  der  deutsch.  chein.  Ges.,  xvi.  68-75;  Joum.  Chem. 
Soc,  1883,  600.)  Some  time  ago  Fischer  and  Rudolph  investigated 
"  flavaniline,"  at  the  same  time  expressing  their  opinion  that  it  is  a 
quinoline  derivative.  This  view  is  now  confirmed  by  the  following 
observations  : — The  vapour-density  of  flavoline  is  in  accordance  with 
the  formula,  C16  H13  N,  previously  given  ;  this  body,  when  warmed, 
emits  an  odour  resembling  that  of  the  quinoline  bases.  On  nitrating 
flavoline,  a  mononitro-body  is  produced,  which  on  reduction  yields 
amidoflavoline,  identical  with  flavaniline.  This  identity  was  con- 
firmed by  means  of  the  hydrochlorides,  and  also  by  the  conversion 
of  amidoflavoline  into  flavenol.  Acetyl-flavenol  is  obtained  by  boil- 
ing flavenol  with  an  excess  of  acetic  anhydride  for  an  hour,  diluting 
with  water,  and  neutralizing  with  alkali.  It  crystallizes  from 
alcohol  in  long  needles  melting  at  128°.  By  the  oxidation  of 
flavenol  (1  part),  in  alkaline  solution,  with  potassium  permanganate 
(6  parts),  an  acid  is  obtained  melting  at  182°  with  violent  evolu- 
tion of  carbonic  anhydride,  and  yielding  an  oily  distillate  which  has 
the  characteristic  odour  of  the  quinoline  bases.  This  distillate  is 
probably  lepidine,  and  the  acid,  lepidinecarboxylic  acid.  If  nine 
parts  of  permanganate  are  used  instead  of  six,  picoline-tricarboxylic 
acid  is  produced.  It  crystallizes  from  water  in  colourless  shining 
needles,  with  2  mols.  H2  0.  From  these  facts  the  authors  conclude 
that  flavoline  is  represented  by  the  formula  C10  H8  N.  Ph.  (phenyl- 
lepidine),  that  flavenol  is  the  hydroxy-compound  C10HSN.  CgH^.OH, 
and  flavaniline  the  corresponding  amido-derivative.  They  explain 
the  formation  of  flavaniline  from  acetanilide  by  assuming  a  mole- 
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cular  change,  by  which  the  latter  yields  aniidoacetaphenone.  It  is 
then  easy  to  see  how  flavaniline  could  result  by  abstracting  2  mols. 
of  water  from  2  mols.  of  orthoamidoacetophenone — 

C6H4(NHo)CO.CH3  fJMerCH. 

=  C6H4<  >C.C6H4.NH0  +  2tLO. 

06H4(NH2)CO.CH3  > N^ 

By  interrupting  the  reaction  of  zinc  chloride  on  acetanilide  as  soon 
as  the  colouring  matter  begins  to  be  formed,  the  authors  have 
further  succeeded  in  obtaining  a  small  quantity  of  an  oil  having  the 
odour  and  other  properties  of  orthoamidoacetaphenone.  Flavaniline 
can  also  be  obtained  by  the  action  of  acetic  chloride  on  aniline  sul- 
phate or  on  acetanilide  in  the  presence  of  zinc  chloride. 

Propionanilide  also  gives  a  yellow  dye,  whilst  formanilide  yields 
colourless  derivatives. 

The  base  C14HnN,  previously  mentioned  as  having  been  formed 
from  diphenylamine  and  glacial  acetic  acid,  has  been  obtained  in  a 
pure  condition  melting  at  92-94°.  The  hydrochloride  crystallizes 
in  yellow  plates.  Its  dilute  aqueous  solution  shows  a  splendid 
blue-green  fluorescence. 

Madder  Colours.  A.  Wurtz.  (Gomptes  Bendus,  xcvi.  465-471. 
From  Amer.  Journ.  Pharm.)  This  paper  is  a  report  drawn  up  by 
Wurtz  on  a  memoir  of  Rosenstiehl  on  the  colouring  matters  of  the 
madder  root.  From  this  root  five  separate  colouring  substances 
can  be  extracted:  alizarin,  purpurin,  madder-orange,  pseudopurpurin, 
and  purpuroxanthin.  The  researches  of  Graebe  and  Liebermann 
have  fixed  the  constitution  of  the  two  former,  whilst  Rosenstiehl 
has  studied  more  especially  the  three  latter  substances.  He  has 
shown  that  purpuroxanthin  is  isomeric  with  alizarin,  and  can  be 
converted  into  purpurin  by  fusion  with  potash  ;  and  inversely  pur- 
purin can  be  reconverted  into  purpuroxanthin  by  the  action  of 
reducing  agents;  but  if  the  action  be  prolonged,  hydropurpur- 
oxanthin  is  formed. 

Rosenstiehl  has  also  devised  a  new  method  of  formation  of  pur- 
purin. On  heating  the  madder  root  with  sulphurous  acid,  Kopp 
obtained  a  product  known  as  commercial  purpurin ;  as  this  substance 
is  useless  for  dyeing  purposes,  it  has  been  customary  to  heat  it  to 
180°  with  glycerol  to  convert  it  into  solid  purpurin.  This  rationale 
of  the  process  Rosenstiehl  has  explained  j  the  "  commercial  pur- 
purin "  contains  pseudopurpuriu,  which  possess  no  tinctorial 
properties,  but  is  easily  decomposed  into  carbonic  anhydride  and 
purpurin ;  this  latter  dyes  a  brilliant  madder-red.     Rosenstiehl  has 
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succeeded  in  separating  the  pseudopurpurin,  and  shows  that  it  is  a 
monocarboxyl-derivative  of  purpurin,  thus :  purpurin,  CuH5Oc(OH)3; 
pseudopurpurin,  OuH40,  (OH)3C  0  OH. 

This  fact  has  thrown  an  unexpected  light  on  the  practical  indus- 
try of  the  madder ;  for  it  has  long  been  observed  that  madder  of 
Avignon  gave  a  more  solid  dye-stuff  than  the  madder  of  Alsace.  It 
is  now  shown  that  this  fact  is  due  to  the  greater  quantity  of  lime 
in  the  Avignon  soil,  which  serves  to  eliminate  the  pseudopurpurin 
as  a  lime  compound,  and  prevents  it  being  fixed  to  the  tissue  of  the 
root. 

It  has  also  been  customary  in  Alsace  to  add  small  quantities  of 
chalk  to  the  dye-baths  ;  this  also  prevents  the  fixation  of  the  pseudo- 
purpurin, which  passes  into  the  residues,  where  it  may  be  decom- 
posed by  sulphuric  acid  and  converted  into  useful  purpurin. 
Rosenstiehl  has  also  studied  madder-orange,  identical  with  the 
munjistin  of  Stenhouse,  and  has  shown  that  it  is  a  monocarboxyl- 
derivative  of  purpuroxanthin,  bearing  to  it  the  same  relation  that 
pseudopurpurin  does  to  purpurin.  These  researches  also  show  that 
the  madder-root  contains,  besides  alizarin  existing  as  such,  three 
glucosides,  viz.,  one  which  gives  pseudopurpurin  or  purpurin- 
carboxylic  acid,  a  second  which  gives  alizarincarboxylic  acid,  and  a 
third  which  gives  munjistin  or  xanthopurpurincarboxylic  acid. 
The  memoir  presented  to  the  Academy  contains  a  full  account  of 
the  various  substances  obtained  from  madder,  and  their  physical 
properties  as  absorption-spectra. 

Chlorophyll.  A.  B.  Frank.  (Journ.  Micr.  Soc,  1882,  528,  and 
Pharm.  Journ.,  3rd  series,  xiii.  262.)  The  investigations  of  Prings- 
heim  on  the  nature  and  mode  of  formation  have  been  gone  over 
by  the  author,  and  among  other  interesting  results  arrived  at, 
he  concludes  that  the  change  of  colour  of  leaves  in  autumn  is  due 
to  the  disappearance  of  the  protoplasm  of  the  cells,  in  consequence 
of  which  the  chlorophyll  grains  come  into  contact  with  the  acid  cell 
sap,  the  result  being  the  change  of  the  green  colour  into  yellowish 
green  or  yellow,  followed  by  the  separation  of  oily  drops  of  hypo- 
chlorin.  The  same  change  takes  place  in  fruits,  and  also  in  leaves 
which  become  yellow  from  want  of  light.  Wiesner  regards  the 
protection  of  chlorophyll  from  injury  as  one  of  the  functions  of 
vegetable  protoplasm. 

Nitration  of  Cellulose.  M.  Vieille.  (Comptes  Rendus,  xcv. 
132-135,  and  Journ.  Ghem.  Soc,  1882,  1184)  The  cellulose  used 
was  in  the  form  of  cotton- wool.  The  lowest  nitration  product, 
mononitro-cellulose,  is  obtained    by  the  action   of   nitric    acid  of 
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sp.  gr.  1-450.  It  is  insoluble  in  ethyl  acetate  and  in  a  mixture  of 
alcohol  and  ether ;  analysed  by  Schloesing's  method,  1  gram  yields 
108-9  c.c.  of  nitric  oxide.  A  nitration  product,  soluble  in  a  mixture 
of  alcohol  and  ether,  and  therefore  suitable  for  making  collodion, 
is  given  only  by  acid  of  sp.  gr.  between  1*490  and  1*496.  It  retains 
the  structure  of  the  original  cotton,  and  is  entirely  soluble  in  ethyl 
acetate  ;  1  gram  yields  183-194-4  c.c.  of  nitric  oxide.  The  time  re- 
quired to  produce  the  maximum  nitration  with  acid  of  a  particular 
strength  is  longer  the  weaker  the  acid,  2  to  3  hours  sufficing  with 
acid  of  sp.  gr.  1*50,  whilst  acid  of  1-483  requires  120  hours.  With 
acid  of  sp.  gr.  T470,  however,  the  cotton  swells  up  and  dissolves 
immediately,  and  under  these  conditions  nitration  is  rapid :  when 
the  syrupy  solution  is  poured  into  water,  a  white  precipitate,  which 
has  none  of  the  structure  of  the  original  cotton,  is  thrown  down. 
Acid  of  sp.  gr.  1-460  acts  only  slowly  on  cotton,  but  the  fibres  be- 
come very  brittle,  and  the  product  is  collected  in  the  form  of  a  pulp. 
Weaker  acid  has  little  or  no  action  on  cotton.  The  maximum 
nitration  is  obtained  with  a  mixture  of  nitric  and  sulphuric  acids. 
The  result  is  not  sensibly  affected  by  the  relative  proportions  of 
the  two  acids,  even  if  Nordbausen  sulphuric  acid  is  used ;  but 
a  large  excess  of  sulphuric  acid  considerably  diminishes  the 
rapidity  of  the  reaction.  The  product  has  the  composition 
C24rI29(N  02)^0.20,  retains  the  appearance  of  the  original  cotton, 
is  completely  soluble  in  ethyl  acetate,  but  only  very  slightly  soluble 
in  a  mixture  of  alcohol  and  ether.  1  gram  yields  214  c.c.  of  nitric 
oxide. 

Direct  Fermentation  of  Starch.  V.  Marcano.  (Comptes  Eendus, 
xcv.  856-859;  Journ.  Chem.  Soc,  1883,  365.)  The  Indians  of 
South  America  make  an  alcoholic  liquor,  called  chicha,  by  the  fer- 
mentation of  Indian  corn.  The  corn  is  first  allowed  to  soak  for 
from  four  to  six  hours,  to  soften  it,  and  afterwards  fermented.  The 
fermentation  is  not  due  in  the  first  instance  to  the  action  of  a 
diastase  present  in  the  grain  ;  because  if  powdered  maize  be  boiled 
with  water  for  a  quarter  of  an  hour,  and  then  left  at  rest,  fermen- 
tation soon  sets  in.  The  effect  is  produced  by  a  minute  organism, 
which  can  be  detected  by  the  microscope. 

The  first  action  of  this  organism,  however,  is  to  form  a  diastase, 
which  thus  either  produces  or  aids  fermentation.  This  is  shown  by 
the  fact  that  a  mixture  of  maize-starch  with  water  saturated  with 
chloroform  remains  almost  unaltered  (chloroform  prevents  the 
action  of  those  organisms  which  cause  fermentation,  but  does  not 
interfere  with  the  action  of  diastase)  ;  whereas  a  similar  solution 
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without  chloroform  is  soon  found  to  contain  (after  being  freed  from 
organisms  by  filtration  through  porous  porcelain  under  pressure), 
matter  capable  of  producing  fermentation.  Alcohol  precipitates  the 
diastase  from  the  solution. 

The  same  organism  causes  lactose,  mannite,  and  dulcite  to 
ferment,  and  it  may  be  used  to  produce  Jcoumiss  by  adding  it 
to  milk  containing  lactose  in  proportion  to  the  strength  required. 

The  organism  which  causes  maize-starch,  and  starchy  grain  in 
general,  to  ferment,  and  which  is  found  in  the  stalks  of  the  Indian 
corn,  is  identical  with  that  which  produces  the  fermentation  of  the 
juice  of  the  sugar-cane  in  sugar  manufactories.  The  germs  are 
found  in  the  cells  of  the  stalks  of  the  plant. 

Elementary  Composition  of  Starch.  F.  Salomon.  (J our n.  fur 
prod.  Ghem.  [2],  xxv.  348-362.)  The  experimental  results  on  this 
subject  being  of  a  contradictory  nature,  and  the  important  question 
as  to  the  composition  of  starch  not  being  as  yet  satisfactorily 
answered,  the  author  has  made  it  the  subject  of  a  very  extensive 
series  of  experiments.  Before  starting  the  ultimate  experiments, 
he  made  a  careful  analysis  of  the  starch  used,  by  the  method 
described  in  the  Bepert.  fur  Analyt.  Chemie,  i.  274,  and  made  a 
series  of  preliminary  experiments  to  study  the  properties  of  the 
starch-sugar,  already  published.  In  one  experiment  he  found  that 
the  sugar  itself  underwent  a  change  by  boiling  with  sulphuric  acid, 
which,  however,  did  not  alter  the  polarisation,  but  made  a  differ- 
ence in  the  reducing  power  as  regards  Fehling's  solution  (after 
four  hours  boiling  with  dilute  acid  [1:19]  the  loss  =  4*95  per 
cent.)  ;  he  thinks  this  the  cause  of  Allihn's  small  yields  of  sugar. 
The  potato-starch  employed  in  these  experiments  contained  76 '50 
per  cent,  pure  starch,  0"247  residue  insoluble  in  dilute  acid,  0273 
ash,  22-980  water.  The  following  method  of  conversion  is  em- 
ployed :  3  grams  of  air-dried  starch  are  mixed  in  a  flask  with  200 
c.c.  water  and  20  c.c.  hydrochloric  acid  (sp.  gr.  T125).  The 
flask  (fitted  with  a  reflux  condenser  for  the  polarisation  experi- 
ments) is  heated  in  a  water-bath  for  three  hours.  Sufficient  potash 
is  tben  added  to  nearly  neutralize  the  acid,  the  solution  made 
up  to  a  definite  volume,  and  the  sugar  determined  by  Allihn's 
method ;  the  results  obtained  agree  with  those  of  Allihn,  the  mean 
of  six  experiments  (three  of  the  author's  and  three  of  Allihn's) 
showing  that  sugar  formed  =  111T6  per  cent,  of  the  starch  em- 
ployed. In  addition,  he  has  made  several  determinations  of  the 
sugar  by  taking  the  sp.  gr.  and  the  rotatory  power,  and  with 
similar  results.       In  the   polarisation  experiments,   he  takes  care 
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to  use  the  sugar  solutions  always  of  about  the  same  degree  of 
concentration.  The  results  tend  to  show  that  C6  H10  05  really 
represents  the  composition  of  potato-starch :  for  the  equation 
C6  H10  05  +  H2  0  =  C6  H12  Oe,  requires  that  100  parts  of  pure  dry 
starch  should  yield  111T1  parts  of  sugar.  The  author  thinks  it 
probable  that  all  starches  are  not  alike,  differing  as  they  do  in  their 
physical  and  chemical  properties :  for  instance,  wheat-starch 
behaves  differently  from  potato-starch  with  iodine  solution,  and 
according  to  Sachsse  gives  higher  results  on  conversion  into 
sugar. 

The  method  of  conversion  described  above  is  advantageous  on 
account  of  the  moderate  temperature,  quickening  the  conversion  by 
the  use  of  stronger  acid,  and  the  avoidance  of  high  pressure. 

The  Formula  of  Starch.  T.  Pfeiffer,  B.  Tollens,  and  F. 
Salomon.  (Bied.  Centr.,  1882,  775.)  From  further  investigations 
by  these  three  authors,  it  appears  that  the  formula  Co^H^Ooo  should 
be  accepted  as  the  one  correctly  representing  the  composition  of  the 
molecule  of  starch.  For  inulin  and  dextrin  they  give  C13H20Oln 
as  the  proper  molecular  formula. 

Conversion  of  Starch  into  Dextrose.  E.  Delarne.  (Bied.  Centr., 
1882,  413.)  The  author  recommends  the  use  of  oxalic  acid  in  the 
place  of  sulphuric  acid  for  this  conversion,  as  the  latter  imparts 
an  unpleasant  taste  to  the  product.  With  0'003  part  of  oxalic  acid 
to  1  of  starch,  the  process  can  be  completed  in  forty-five  minutes 
at  a  temperature  of  140°  C. 

Schwarz's  Process  for  Preparing  Pure  Grape-Sugar.  Worm- 
Muller  and  J.  Otto.  (Bied.  Centr.,  1883,  G8.)  An  excess  of  crude 
sugar  is  slowly  introduced  into  a  mixture  of  600  c.c.  80  per  cent, 
alcohol,  and  20  c.c.  fuming  hydrochloric  acid  at  25°,  then  filtered 
and  set  aside  to  crystallize.  Purification  is  furthur  attained  by 
washing  and  by  recrystallization  from  alcohol.  The  alkaline 
mercuric  cyanide  process  for  estimating  dextrose  is  accurate  when 
the  solution  is  diluted  with  3  vols,  water  and  the  sugar  solution 
contains  about  1  per  cent,  of  sugar. 

Preparation  of  Pure  Starch-Sugar.  F.  Soxhlet.  (Dingl.  polyt. 
Journ.,  eclxv.  121-125.)  For  the  preparation  of  pure  anhydrous 
dextroglucose,  C(!  H13  Ofi,  the  author  evaporates  a  solution  of  starch- 
sugar  in  a  vacuum,  until  a  sample,  on  cooling,  can  only  just  be 
kneaded  into  a  dough.  The  syrupy  mass  thus  obtained  is  mixed 
in  closed  vessels  with  boiling-hot  methyl  alcohol,  the  quantity 
required  depending  on  the  purity  of  the  starch-sugar  and  the 
quality  of  the  product.     For  ordinary  (20  to  30  per  cent.)  starch- 
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sugar,  100  parts  of  syrup  require  70-80  parts  alcohol.  The  crystal- 
lization is  facilitated  by  adding  anhydrous  crystallized  starch-sugar. 
The  granular  mass  is  separated  from  the  liquid  by  machining  and 
pressing.  Granular  porous  starch-sugar  is  obtained  in  the  form 
of  solid  lumps  of  well-formed  shining  crystals,  resembling  refined 
loaf-sugar,  by  concentrating  a  perfectly  clear,  colourless  solution 
of  starch-sugar  in  a  vacuum.  The  syrup  should  remain  quite  clear. 
100  parts  of  the  latter  are  mixed  at  70°  with  10-25  parts  boiling 
hot  pure  methyl  alcohol.  The  mixture  is  then  poured  into  conical 
moulds,  cooled  to  30-35°,  and  kept  at  this  temperature  for  two  or 
three  days,  when  the  liquid  is  drawn  off.  If  dense  and  solid  sugar 
is  required,  the  porous  mass,  after  the  removal  of  the  liquid,  is 
saturated  once  or  twice  with  a  mixture  of  100  parts  concentrated 
syrup  and  80-100  parts  alcohol  at  the  ordinary  temperature,  until 
the  necessary  density  has  been  reached.  The  liquid  is  then  drawn 
off,  the  mass  treated  with  alcohol,  pressed,  and  the  alcohol  removed 
by  distillation  in  a  vacuum  at  a  temperature  increasing  slowly  from 
30°  to  60°.  The  sugar  is  kept  at  this  temperature  for  several 
hours.  The  starch-sugar  hitherto  prepared  contains,  beside  water, 
20-30  per  cent,  uncrystallizable  and  unfermentable  substances  of 
gum-like  consistency.  To  produce  pure  starch-sugar  of  crystalline 
structure,  Soxblet  proposes  to  remove  the  impurities  by  means  of 
ethyl  and  methyl  alcohol,  and  to  crystallize  the  purified  and  suffi- 
ciently concentrated  product  at  above  30°.  Solid  translucent 
starch-sugar  (ordinary  hydrated  glucose)  of  distinctly  crystalline 
structure,  is  obtained  by  cooling  the  syrup  from  starch-sugar  at 
above  30°.  While  the  solutions  of  starch-sugar  solidify  at  the 
ordinary  temperature  in  layers  of  opaque,  warty,  microscopic 
tabular  crystals,  the  mass  obtained  at  a  temperature  above  30°, 
from  more  concentrated  solutions,  forms  transparent  prismatic 
crystals  distinctly  visible  to  the  naked  eye. 

Preparation  of  Grape-Sugar  by  Neubauer's  Modification  of 
Schwarz's  Method.  W.  Miiller.  (Journ.  filrpract.  Ghem.  [2],  xxvi. 
78-87,  and  Journ  Ghem.  Soc,  1882,  1275.)  In  reply  to  Soxhlet,  the 
author  states  that  pure  grape-sugar  can  be  prepared  by  the  above 
process ;  and  that  Knapp's  solution  can  be  used  for  the  titration 
of  grape-sugar.  These  statements  are  proved  experimentally. 
From  a  series  of  experiments  he  infers  that  the  most  efficient 
solution  for  the  inversion  of  the  raw  sugar  is  600  of  alcohol  to  40  of 
fuming  hydrochloric  acid,  the  temperature  should  be  about  15°,  and 
the  duration  of  the  experiment  from  three  to  four  weeks.  When 
the  solvent  contains  less  hydrochloric  acid,  or  when  the  temperature 
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is  too  low,  only  a  comparatively  small  quantity  of  the  raw  sugar  is 
dissolved,  and  therefore  the  grape-sugar  which  is  formed  takes  a 
very  long  time  to  deposit ;  on  the  other  hand,  with  stronger  solutions 
of  hydrochloric  acid,  or  with  higher  temperatures,  the  solutions  are 
always  discoloured.  The  author  has  prepared  pure  grape-sugar  in 
the  following  manner  : — As  much  raw  sugar  as  will  dissolve  is  added 
to  the  solution  of  40  c.c.  hydrochloric  acid  in  600  c.c.  of  alcohol,  at 
the  ordinary  temperature ;  the  solution  is  repeatedly  shaken,  and 
after  three  or  four  weeks  is  filtered  and  left  to  crystallize.  Crys- 
tallization is  complete  in  about  six  weeks,  the  crystals  are  separated 
from  the  liquid  by  filtration  on  a  vacuum  filter,  well  washed  by 
grinding  with  small  quantities  of  90  per  cent,  alcohol,  and  left  in  it 
for  a  day,  and  again  collected.  This  operation  is  repeated  until  the 
washings  have  no  acid  reaction  ;  this  washing  is  of  the  utmost 
importance.  The  sugar  thus  prepared  is  quite  pure,  and  after 
drying  over  chloride  of  calcium,  melts  at  146°,  and  gives  a  clear 
colourless  solution ;  it  is  not  blackened  by  concentrated  sulphuric 
acid. 

Knapp's  solution  can  be  successfully  employed  for  the  titration 
of  grape-sugar,  provided  the  solution  is  diluted,  and  the  sugar 
added  gradually.  In  the  appended  tables  are  the  results  of  the 
titration  of  the  same  sugar  by  Fehling  and  Knapp  solutions : — 

Fehling.       Knapp. 
3  per  cent,  aqueous  solution  grape-sugar    3-03      .      3-01 


2-03      .      2-0 
1-01      .      1-01 


Solutions  of  grape-sugar  in  urine — 


With  3  per  cent,  of  sugar    .        .         .        3-12      .      2-94 
With  2  „  2-16      .      2-19 

Withl         „  „  1-13      .      1-19 

Preparation  of  Grape-Sugar,  and  its  Titration  with  Knapp's 
Solution.  J.  G.  Otto.  (Joum.  fur pract.  Chem.  [2],  xxvi.  87-103, 
:md  Joum.  Chem.  Soc,  1882,  1276.)  This  paper,  like  that  of  W. 
Muller,  is  in  answer  to  Soxhlet.  The  author  finds  the  process 
udopted  by  Muller  the  most  economical  and  also  the  most  efficient 
method  for  the  preparation  of  glucose,  and  obtains  the  largest 
yields  under  these  conditions.  Dissolve  230  grams  raw  sugar  in 
600  c.c.  80  per  cent,  alcohol  +  20  c.c.  hydrochloric  acid,  keeping  the 
temperature  at  25° ;  subsequent  treatment  is  the  same  as  described 
in  Midler's  paper.  The  author  has  likewise  improved  the  process 
used  by  Soxhlet,  inasmuch  as  he  has  shortened  the  time  occupied  in 
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crystallizing  the  glucose  from  alcohol;  thus:  a  saturated  solution  of 
grape-sugar  in  alcohol  is  made  by  boiling  them  together  in  a  flask 
with  reflux  condenser,  and  filtered  through  a  hot- water  filter  into  a 
flask  cooled  by  a  stream  of  cold  water,  the  crystallization  being  com- 
plete after  standing  twenty-four  hours  in  a  cold  place.  The  crystals 
are  then  washed  with  alcohol,  and  dried  over  calcium  chloride  or 
sulphuric  acid.  The  process  is  superior  to  the  other  as  regards 
quickness,  but  is  less  economical.  Some  grape-sugar  crystallized 
from  methyl  alcohol  was  compared  with  the  above  products,  and  all 
three  were  found  to  be  alike.  With  regard  to  the  use  of  Knapp's 
solution,  the  author  has  found  that  for  solutions  containing  1  to  0*5 
per  cent,  sugar,  it  ought  to  be  diluted  with  4  vols,  of  water,  for 
those  of  05  to  OT  per  cent,  with  3  vols,  of  water,  whilst  for  sugar 
solutions  containing  less  than  1  per  cent.,  2  vols,  water  should  be 
added ;  besides  this,  the  sugar  must  be  run  in  by  degrees.  The 
author  proceeded  as  follows : — About  the  required  quantity  of 
Knapp's  solution  is  diluted  (as  required)  with  water,  the  sugar 
solution  is  run  in  2  c.c.  at  a  time,  the  mixture  being  boiled  for  half 
a  minute  between  each  addition,  the  mercury  is  allowed  to  settle, 
and  the  clear  solution  tested  by  Pillitz's  reaction  ;  towards  the  end 
of  the  reaction  the  sugar  is  run  in  by  smaller  quantities  (1-0*5-0*2 
c.c.)  at  a  time.  As  soon  as  the  test  on  the  filter-paper  becomes 
doubtful,  the  filtrate  is  tested  with  acetic  acid  and  hydrogen 
sulphide,  until  there  is  no  more  mercury  in  solution.  The  author 
has  obtained  these  results  : — 

With  a  Knapp's  solution  +  3  vols,  water :  in  a  1  per  cent,  sugar 
solution  he  found  0'992  percent. ;  in  a  0*5  percent,  solution,  0*498 
per  cent. ;  in  a  025  solution,  0*249  ;  in  a  0*10  solution,  0*1 ;  in  a 
0*05  solution,  0*049.  With  Knapp's  solution  +  4  vols,  water,  in  the 
case  of  the  1  and  0*5  per  cent,  solution,  the  result  was  the  same,  but 
in  the  0*25  solution  it  was  too  high.  With  a  Knapp's  solution  + 
2  vols,  water,  the  result  in  the  0*1  per  cent,  solution  was  like  the 
above,  whilst  in  the  0*5  solution  it  was  more  exact.  In  each  case, 
about  0*5  c.c.  of  sugar  solution  was  added  after  Pillitz's  reaction 
ceased  to  act,  before  all  the  mercury,  rendered  evident  by  the 
hydrogen  sulphide  and  acetic  acid,  had  disappeared.  It  is  always 
advisable  to  dilute  the  sugar  solution  to  about  1  per  cent,  or  less 
before  titrating. 

Oxidation  of  Cane-Sugar.  C.  Heyer..  (Archiv  der  Pharm.  [3], 
xx.  336-350,  and  430-450.) 

Oxidation  by  Chromic  Acid. — None  of  the  notices  on  the  oxidation 
of  sugar  by  chromic  acid  give  any  quantitative  data,  merely  stating 
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tbat  formic  acid  and  carbonic  anhydride  are  produced.  The  author 
has,  therefore,  investigated  the  subject  quantitatively,  and  finds  that 
besides  formic  acid  and  carbonic  anhydride,  oxalic  acid  is  also 
formed.  In  an  exact  determination,  the  precipitated  chromic  oxide 
interferes,  so  that  the  solutions  were  always  acidified  with  sulphuric 
acid.  The  action  commences  at  the  ordinary  temperature,  but  it  is 
hastened  by  the  application  of  heat  ;  and  the  rapidity  of  oxidation 
increases  with  the  concentration  of  the  solutions  and  amount  of 
chromic  acid  employed.  All  experiments  were  therefore  made  with 
the  same  quantities  of  materials,  in  the  same  quantity  of  solution, 
and  at  like  temperatures.  The  point  to  determine  was  whether  all 
the  three  substances  were  produced  at  the  same  time,  or  one  after 
the  other,  the  production  of  formic  acid  requiring  8  equivalents 
chromic  acid,  oxalic  acid  12  equivalents,  and  carbonic  anhydride  16 
equivalents.  The  strength  of  the  solution  was  1  equivalent  of  each 
in  1,000  c.c.  of  water,  and  of  the  acid  solution  8  c.c,  12  c.c,  and 
16  c.c,  were  used  respectively.  It  was  found  that  8  equivalents 
were  insufficient  to  completely  oxidize  1  equivalent  of  sugar,  and 
that  all  three  products  were  formed,  the  reaction  being  2C02  + 
2CH202  +  2C2H204;  with  12  equivalents  of  acid  (180)  the  re- 
action is,  4  C  02  +  4  C  H2  02  +  2  C2  H2  04  +  5  H2  O  ;  in  this  case  the 
completion  of  the  reaction  was  aided  by  warming,  but  in  a  similar 
case,  with  the  exception  of  the  final  heating,  the  reaction  occurred 
thus  :  2  C12  H22  On  +  22  Cr  03  =  4  C  02  +  10  C  H2  02  +  5  C2  H3  04  + 
11  Cr2  03  +  7  H2  O.  In  the  third  experiment  the  mixture  (con- 
taining 16  c.c.  sol.  acid)  was  heated  to  120°,  with  a  considerable 
quantity  of  sulphuric  acid  ;  the  chromic  acid  was  completely  re- 
duced, having  oxidized  the  sugar  wholly  to  carbonic  anhydride. 

Oxidation  by  Potassium  Permanganate. — The  earliest  notice  on 
the  oxidation  of  sugar  by  permanganate  was  made  by  Liebig  and 
Pelouze,  who  found  that  oxalic  acid  and  nothing  further  was  pro- 
duced, unless  an  excess  of  the  oxidizing  agent  was  employed,  and 
then  the  oxalates  were  converted  in  carbonates.  Maumene  after- 
wards thought  that  two  new  acids,  hexepic,  Cc  H12  08,  and  trigenic, 
C3  Hc  05,  were  formed.  Ileyer  has  repeated  the  experiments,  em- 
ploying a  solution  of  sugar  containing  1  equivalent  in  2,000  c.c. 
One  equivalent  of  sugar  with  4  K  Mn  Ot  does  not  react  completely 
in  the  cold,  but  if  12  K  Mn  Ot  is  employed,  and  the  mixture  warmed, 
carbonic  anhydride  is  produced,  which  forms  the  acid  potassium 
Bait,  but  no  oxalic  acid  is  produced.  Experiments  witli  6  and  8 
equivalents  of  permanganate  yielded  similar  results,  only  the 
amount  of  carbonic  anhydride  produced  was  greater;  when  more 
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than  8  equivalents  were  employed,  no  reduction  of  the  perman- 
ganate ensued.  When  4  equivalents  of  permanganate  were  allowed 
to  remain  in  contact  with  sugar  for  a  long  time,  at  the  ordinary 
temperature,  oxalic  and  formic  acids  were  produced  in  addition  to 
carbonic  anhydride ;  but  it  was  only  when  12  equivalents  reacted 
that  complete  oxidation  occurred ;  no  other  acid,  as  tartaric,  could 
at  any  time  be  detected.  The  reaction,  therefore,  which  occurs 
at  a  high  temperature,  isC12H22011  +  12KMnOl  =  6KHC03  + 
6KHC03  +  12Mn02  +  5  Hs  0. 

The  aid  of  heat  may  be  dispensed  with  if  the  solutions  are 
concentrated,  the  reaction  occurring  unassisted.  The  action  of 
permanganate  is  therefore  as  follows  : — In  dilute  solutions  at  the 
ordinary  temperature,  formic  acid,  much  oxalic  and  little  carbonic 
anhydride  ;  on  the  other  hand,  when  the  solution  is  warm,  and  lai'ge 
quantities  of  permanganate  in  concentrated  solutions  are  used, 
only  formic  acid  and  carbonic  anhydride  are  formed ;  the  higher  the 
temperature  and  the  greater  the  quantity  and  concentration  of  the 
solution,  the  greater  the  amount  of  carbonic  anhydride  produced. 
Maumene's  experiments  were  repeated,  and  the  solution  after 
filtration  was,  as  Maumene  stated,  no  longer  sweet,  and  was 
dextrorotatory ;  this  was  due  to  the  presence  of  potash  salts,  but 
inverted  sugar  was  also  found  to  be  present.  Oxalic  acid  is  also 
formed  in  the  process  ;  but  this  Maumene  overlooked,  or  rather  he 
considered  the  calcium  oxalate  to  be  a  hexepate,  and  the  lead 
hexepate  is  really  a  mixture  of  the  oxalate  and  carbonate.  As 
regards  the  supposed  trigenic  acid,  the  author  thinks  that  it  must 
have  been  a  mixture  of  free  acetic  and  formic  acids  with  salts  of 
potash,  which  was  obtained  by  one  of  the  processes  of  separation. 
Langbien's  experiments  were  also  repeated,  and  the  influence  of  the 
presence  of  free  sulphuric  acid  on  the  reaction  was  observed. 
When  a  sufficiency  of  acid  is  present,  mauganous  salts,  and  not,  as 
in  the  other  experiments,  manganese  peroxides,  were  formed. 
Employing  5  equivalents  of  sugar  and  24  equivalents  of  perman- 
ganate, 3  equivalents  of  carbonic  anhydride  were  evolved,  and 
formic  acid  remained  in  solution,  oxalic  acid  being  absent ;  but  the 
whole  of  the  sugar  was  not  reduced,  there  being  an  insufficiency  of 
permanganate.  In  a  second  experiment  5  equivalents  of  sugar  and 
48  equivalents  of  permanganate  (  =  C12  H22  On  +  02i)  were  heated 
at  120°  for  from  two  to  three  hours ;  this  caused  complete  oxidation 
and  formation  of  12  equivalents  of  C  02.  From  these  experiments 
we  may  conclude  that  the  action  of  permanganate  is  similar  to 
that  of  chromic  acid  ;  that  the  oxalic  acid  is  formed  only  when  the 
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solution  of  permanganate  is  dilute  and  cool ;  that  the  action  of  per- 
manganate is  intensified  by  the  presence  of  sulphuric  acid,  carbonic 
anhydride  and  formic  acid  being  produced,  but  the  latter  is  com- 
pletely oxidized  at  higher  temperatures  and  with  a  greater  quantity 
of  the  oxidizing  agent. 

Ethereal  Nitrates  from  Milk-Sugar.    G.  Ge.    (Joum.  Buss.  Chem. 

Soc.,  1882,  253-260,  and  Journ.  Ghem.  Soc,  1882,  1042.)     The 

products  of  the  action  of  a   mixture  of  nitric  and  sulphuric  acids 

on  lactose   have  only  been  superficially  described  by  Reinchl  and 

Vohl,  and  their  statements   contradict    each    other.     In   order   to 

obtain  the  nitrates  from  lactose,  the  author  proceeds  as  follows  : 

One  part  of  milk-sugar  is  added,  in  small  portions,  to  five  parts  by 

weight  of  ice-cold  fuming  nitric  acid  (sp.  gr.  1'5),  and  then  two 

volumes  of  strong  and  cold  sulphuric  acid  are  added.     The  product 

of  the  reaction  separates  after  some  time,  and  floats  on  the  surface  of 

the  liquid  as  a  yellow,  soft,  waxy  mass,  which  soon  becomes  hard. 

It  is  then  repeatedly  ground  in  a  mortar  with  the  mixture  of  the 

acids,  left  in  contact  with  them  for  some  time,  and  finally  washed 

well  with  water.     The  white  amorphous  powder  obtained  in  this 

way  is  soluble  in  alcohol  and  ether,  but  insoluble  in  water,  and 

consists  of  a  mixture  of    two  compounds.     In  order  to  separate 

them,  the  mass  is  placed  on  a  filter  aud  washed  with  cold  alcohol  of 

80  per  cent.,  until  the  filtrate  becomes  colourless.     The  compound 

remaining  on  the  filter  is  the  lactose  penta-nitrate,  C12  H17  (N  02)5  On. 

It  is  obtained  after  repeated  recrystallizations  from  hot  alcohol, 

in  the  form  of  semi-transparent  colourless  scales,  which  are  easily 

reduced  to  a  white  powder.     It  is  insoluble  in  water,  but  soluble  in 

alcohol  and  ether.     One  part  of  the  compound  dissolves  in  6*938 

parts  of  boiling  alcohol,  and  63*45  parts  of  alcohol  of  16°.     Its 

sp.  gr.   at  0°  is  1-684,  its  m.  p.  =  1392°     It  begins  to  decompose 

slightly  at  84°  ;  at  135-140°  it  gives  off  yellow  fumes  and  effervesces  ; 

and   at  156°  total  decomposition  with  slight  explosion  takes  place, 

and  a  brown  mass  is  left  behind.     The  air-dried  substance  does  not 

suffer  any  loss  of  weight  if  heated  at  75°,  and,  contrary  to  Void's 

statement,  does  not  contain  any  water  of  crystallization.     It  explodes 

when   struck   with   a   hammer   on    an    anvil.     Lactose   tori-nitrate, 

C12  H19  (N  02)3  Ou,  is  found  in  the  yellow  alcoholic  filtrate  from 

the  penta-nitrate,  and  forms,  after  the  evaporation  of   the  alcohol, 

a  yellow  mass  of  the  consistency  of  beeswax,  which  becomes  hard 

and  brittle  at  temperatures  below  0°.     On  drying  it  for  a  long  time 

over  sulphuric  acid  in  a  vacuum,  the  compound  loses  5  per  cent,  of 

water,  becomes  hard,  and  is  easily  reduced  to  powder.     In  order  to 
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get  rid  of  the  last  trace  of  acid,  the  compound  is  dissolved  in 
alcohol,  the  solution  poured  into  water,  and  the  process  repeated 
several  times.  It  is  only  very  slightly  soluble  in  water,  but  very 
easily  in  alcohol  and  ether,  either  hot  or  cold,  and  the  yellow- 
solutions  have  a  bitter  taste.  The  compound  cannot  be  obtained  in 
crystals.  Its  sp.  gr.  at  0°  is  1*479,  its  m.  p.  36*86° ;  it  is  slightly 
decomposed  at  90°,  effervesces  at  97°,  gives  off  red-brown  fumes  at 
107°,  and  decomposes  totally  at  110°  with  slight  explosion. 

If  brought  into  contact  with  fresh  quantities  of  sulphuric  and 
nitric  acids,  it  is  converted  into  compounds  containing  a  large 
number  of  the  N"  02  groups.  On  exposing  the  ethereal  solution  of 
the  products  of  reaction  to  a  temperature  of  -25°,  lactose  tetra- 
nitrate,  013  H18  (N  02)4  On,  separates  out.  It  is  a  yellow  powder 
containing  no  water  (m.  p.  80-81°) ;  it  begins  to  decompose  at  90°, 
and  is  totally  destroyed  at  165°. 

Saccharin  and  Saccharic  Acid.  H.  Kiliani.  (Ber.  der  deutsch. 
cliem.  Ges.,  2953-2960;  Journ.  Chem.  Soc,  1883,  565.)  Saccharin 
is  most  conveniently  prepared  by  treating  a  solution  of  1  kilo,  of 
invert  cane-sugar  in  9  litres  of  water,  with  100  grams  of  slaked 
lime.  After  the  liquid  has  remained  fourteen  days  in  a  closed  vessel, 
400  grams  of  slaked  lime  are  added,  and  the  mixture  is  preserved 
for  one  or  two  months,  until  the  clear  liquid  exerts  only  a  feeble 
reducing  action  on  an  alkaline  solution  of  copper  sulphate.  After 
the  mixture  has  been  filtered,  the  filtrate  is  saturated  with  carbonic 
acid,  and  the  lime  which  remains  in  solution  is  exactly  precipitated 
by  oxalic  acid ;  on  evaporating  the  filtrate,  saccharin  is  slowly 
deposited.  Saccharin  in  aqueous  solution  slowly  changes  into 
saccharic  acid ;  the  presence  of  free  oxalic  acid  is  favourable  to  this 
reaction.  On  the  other  hand,  saccharic  acid  is  partially  converted 
into  its  anhydride  by  boiling  the  aqueous  solution. 

Potassium  saccharate,  C6  Hn  06  K,  crystallizes  in  thick  monoclinic 
plates,  a  :  b  :  c  =  1-2893  :  1  :  1-8861,  £  =  85°  25'.  The  calcium  and 
zinc  salts  are  amorphous.  Copper  saccharate,  Cu  (C6  Hn  06)3  +  4  H2  O, 
forms  blue  crystals.  By  the  action  of  nitric  acid  (sp.  gr.  1*375)  at 
35°,  saccharin  is  slowly  converted  into  oxalic  acid  and  a  new  acid, 
C8  H10  07  ;  after  removing  the  oxalic  acid  by  boiling  with  calcium 
carbonate,  the  new  acid  is  obtained  in  rhombic  plates  or  prisms 
[a  :  b  i  c  =  0*6903  :  1  :  0*528]  which  closely  resemble  crystals  of 
citric  acid  in  appearance.  The  crystals  are  soluble  in  water  and 
warm  ether,  and  the  aqueous  solution  is  feebly  losvogyrate.  This 
body  acts  not  only  as  a  monobasic  acid,  but  also  as  a  lactone. 
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Purification  of  Commercial  Alcohol.  A.  Riche.  (Joitrn.  de 
Pharm.  [5],  v.  480-490.)  Several  methods  have  been  proposed  for 
purifying  those  portions  of  the  spirit  which  are  impregnated  with 
aldehyde  and  essential  oils,  and  are  severally  contained  in  the  first 
and  last  portions  of  the  distillation  of  the  crude  spirit.  The  most 
notable  is  that  of  oxidation,  but  this  is  attended  with  the  formation 
of  acetic  acid  and  ethyl  acetate  at  the  expense  of  the  alcohol. 

The  process  here  described  is  one  of  reduction  invented  by 
Naudin  and  Schneider,  who  subject  the  crude  alcohol  to  the  action 
of  a  zinc-copper  couple,  when  the  hydrogen  evolved  acts  on  the 
spirit,  deodorising  it.  In  the  case  of  alcohol  prepared  from  beet- 
root, the  spirit  is  also  passed  through  a  series  of  special  voltameters. 
A  description  of  the  process  would  be  incomplete  without  the 
diagrams  which  accompany  the  paper. 

E..  Pictet  has  also  devised  a  method  for  the  rectification  of  alcohol. 
The  crude  spirit  is  distilled  in  a  vacuum  in  a  boiler  fitted  with  a 
rectifying  column  and  inverted  condensers,  whereby  the  temperature 
is  maintained  as  low  as  possible,  and  the  less  volatile  products 
return  to  the  boiler.  The  first  products  of  distillation  are  collected 
in  one  receiver,  and  when  the  purer  alcohol  begins  to  distil,  it  is 
collected  in  a  second  receiver.  This  alcohol  is  almost  pure,  since 
the  low-boiling  aldehydes,  etc.,  with  which  the  crude  spirit  is 
associated,  distil  over  between  the  temperatures  of  -10°  and +  5°. 
The  alcohol  thus  purified  is  subjected  to  a  further  rectification  in 
an  apparatus  connected  with  a  condenser  maintained  at  a  tempera- 
ture of  -25°  to  -50°  by  liquid  sulphurous  anhydride. 

The  first  portions  are  collected  separately  and  re-rectified,  the 
alcohol  which  afterwards  distils  being  perfectly  pure.  By  this 
process,  pure  alcohol  is  obtained  at  a  very  low  cost. 

Eismann  treats  the  crude  alcohol  with  ozone,  by  which  the 
impurities  are  oxidized ;  a  description  of  this  process  is  reserved 
for  a  future  communication. 

Acetic  Ether.  Dr.  W.  I.  Clark.  (Pharm.  Joum.,  3rd  series, 
xiii.  777.)  The  author's  experiments  lead  to  the  following  con- 
clusions : — 

(1)  That  the  water  in  the  crystallized  salt  should  be  removed. 

(2)  That  great  excess  of  sulphuric  acid  or  deficiency  are  equally 
to  be  avoided. 

(3)  That  any  advantage  gained  by  using  absolute  alcohol  instead 
of  s.  v.  rect.  is  very  small,  and  not  worth  the  extra  expense. 

(4)  That  a  slight  excess  of  sulphuric  acid  is  advantageous. 

(5)  That  in  no  case  more  than  91  •  2  per  cent,  of  the  theoretical 


CHEMISTRY. 


175 


yield  was  obtained.     This  last  is  to  some  extent  accounted  for  by 
loss  from  evaporation,  etc. 

(6)  That  solution  of  calcium  chloride  affords  an  excellent  means 
of  removing  any  alcohol  present.  If  the  percentage  be  but  small, 
a  single  washing  with  an  equal  volume  of  this  solution  will  practi- 
cally effect  separation. 

(7)  That  it  is  exceedingly  difficult  to  obtain  anhydrous  acetic 
ether,  the  last  trace  of  water  obstinately  adhering. 

(8)  That  the  solubility  in  water  is  one  part  in  nine  by  volume, 
a  proportion  which  differs  materially  from  those  given  in  the  British 
and  United  States  Pharmacopoeias. 

(9)  That  the  specific  gravity  of  a  perfectly  pure  anhydrous 
acetic  ether  lies  between  -9004  and  -9012.  The  discrepancies 
between  the  statements  of  the  British  and  United  States  Pharma- 
copoaias  and  of  other  text-books,  are  accounted  for  by  the  presence 
of  impurities  in  the  preparations. 

In  the  author's  opinion  the  presence  of  95  per  cent,  of  actual 
acetic  ether  might  be  insisted  upon  as  the  minimum  proportion  in 
the  medicinal  article. 

Some  Reactions  of  Ethylene  Bromide.  F.  Beilstein  and  E. 
Wiegand.  (Ber.  der  deutsch.  diem.  Ges.,  xv.  1368-1370;  and 
Joum.  Chem.  Soc,  1882,  1179.)  On  heating  ethylene  bromide  with 
silver  oxide  and  water,  aldehyde  and  a  small  quantity  of  silver 
acetate  are  produced  ;  but  if  silver  carbonate  is  substituted  for  the 
oxide,  glycol  is  formed.  When  silver  carbonate,  ethylene  bromide, 
and  benzene  are  heated  at  55°,  a  dark  heavy  oil  is  produced. 

By  the  action  of  silver  sulphate  on  ethylene  bromide  diluted  with 
benzene,  bromethyl  sulphate  is  obtained  as  a  heavy  oil,  which  is 
decomposed  by  boiling  with  water,  forming  bromethylsulphuric 
acid.  This  acid  afterwards  splits  np  into  sulphuric  acid,  hydro- 
bromic  acid,  and  glycol.  The  crystalline  barium  salt  is  also  very 
unstable.  On  warming  a  solution  of  the  salt,  barium  sulphate  is 
deposited,  and  glycol  is  formed.  This  salt  does  not  appear  to  be 
identical  with  the  barium  salt  of  the  acid  which  Wroblewsky 
{Zeitschr.  fur  Chem.,  1868,  563)  obtained  by  the  action  of  fuming 
sulphuric  acid  on  ethylene  bromide. 

Silver  sulphate  does  not  act  on  ethylene  chloride  in  presence  of 
water  at  100°.  No  reaction  takes  place  between  ethylene  bromide 
and  silver  sulphite  at  55°  in  the  presence  of  water. 

Broniochloral,  Chlorobromal,  Bromochloroform,  and  Chloroform. 
O.  Jacobsen  and  B.  Neumeister.  (Ber.  der  deutsch.  chem.  Ges., 
xv.  599-602;  Joum.  Chem.   Soc,  1882,  938.)     It  is  well  known 
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that  dichloracetal  is  formed  as  an  intermediate  product  in  the  pre- 
paration of  chloral  alcoholate,  by  the  action  of  chlorine  on  alcohol, 
and  that  by  the  further  action  of  chlorine,  ethyl  chloride  and  chloral 
alcoholate  are  obtained,  thus  : — 

C  H  OI2.C  H  (0  Et)2  +  Cl2  =  C  Cl3.  C  H  (0  H).  0  Et  +  Et  CI. 

In  a  similar  manner  the  action  of  bromine  on  dichloracetal  gives 
bromochloi'al  alcoholate,  and  the  action  of  bromine  on  monochlor- 
acetal  gives  chlorobromal  alcoholate. 

Bromochloral,  C  Cl2  Br.  COH,  obtained  by  decomposing  the 
alcoholate  with  cold  concentrated  sulphuric  acid,  is  a  colourless 
liquid,  having  an  odour  similar  to  that  of  chloral,  but  inducing 
tears  even  more  strongly  (b.  p.  =  126°  ;  sp.  gr.  at  15°  =  T9176).  It 
becomes  yellow  on  exposure  to  light.  In  presence  of  sulphuric 
acid  it  polymerises  to  metabromochloral,  which  is  an  amorphous, 
porcelain-like,  scentless  mass,  insoluble  in  water,  alcohol,  and  ether ; 
it  is  reconverted  into  bromochloral  on  heating  to  270°.  Bromo- 
chloral hydrate,  C  Cl2  Br.  C  H  (0  H)2,  is  a  hygroscopic,  crystalline 
mass,  easy  soluble  in  water,  alcohol,  and  ether,  but  less  soluble  in 
chloroform,  from  which  it  crystallizes  in  rhombic  plates  (m.  p.  51°). 
Bromochloral  alcoholate,  C  Cl2  Br.  CH(0  H).  0  Et,  crystallizes  in  fine 
silky  needles  (m.  p.  43°).  Bromochloralid,  C5  H2  C\i  Br2  03,  obtained 
by  heating  a  mixture  of  bromochloral  and  ordinary  sulphuric  acid 
containing  a  little  of  the  fuming  acid,  ci'ystallizes  in  colourless 
prisms  (m.  p.  122°). 

Chlorobromal,  C  CI  Br2  C  0  H,  is  a  colourless  liquid  (b.p.  148-149 ; 
sp.  gr.  2*2793  at  15°),  similar  to  bromochloral,  except  that  it  does 
not  undergo  polymerisation  in  presence  of  sulphuric  acid.  Chloro- 
bromal hydrate,  C  CI  Br2.  CH(0  H)2,  crystallizes  in  small  prisms 
(m.p.  51-52°).  Chlorobromal  alcoholate,  C  CI  Br2.  C  H  (0  H).  0  Et, 
forms  long  needles  (m.p.  46°).  Bromochloral  and  chlorobromal, 
like  chloral,  combine  directly  with  amides.  The  compounds  with 
acetamide  crystallize  from  hot  alcohol  in  leaflets,  the  melting  point 
(158°)  being  identical  with  that  of  the  corresponding  compounds 
of  bromal  and  chloral,  which  they  also  resemble  in  other  respects. 
Bromochloral  and  chlorobromal  hydrates  give  bromochloroform  and 
chlorobromoform  respectively  when  treated  with  potash.  Bromo- 
chloroform, C  H  Br  Cl2,  is  a  colourless  liquid  (b.  p.  91-92°  ;  sp.  gr. 
1*9254  at  15°)  which  gradually  becomes  yellow  on  exposure  to  light. 
Chlorobromoform,  C  H  Br2  CI,  is  a  liquid  similar  to  the  preceding 
compound  (b.  p.  =  123-125°  with  slight  decomposition  ;  sp.gr.  2"445 
at  15°). 
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A  New  Reaction  of  Aldehydes.  F.  Penzoldt  and  E.  Fischer. 
(Ber.  der  deutsch.  cliem.  Ges.,  1883,  657.)  On  mixing  diabetic  uriue 
with  an  alkaline  solution  of  diazobenzolsulpho-acid,  the  authors 
observed,  in  the  course  of  from  ten  to  fifteen  minutes,  a  red 
coloi'ation,  which  gradually  assumed  a  violet  shade.  The  same 
phenomenon  was  observed  with  a  solution  of  pure  grape-sugar, 
and  proved  to  afford  a  valuable  general  test  for  aldehydes. 

Acetaldehyde  behaves  in  the  same  manner  as  grape-sugar.  With 
the  more  stable  aromatic  aldehydes,  however,  this  coloration  was 
not  obtained  under  the  conditions  described,  but  it  was  promptly 
produced  on  the  subsequent  addition  of  sodium  amalgam.  The 
same  addition  also  accelerates  and  intensifies  the  reaction  with 
grape-sugar  and  acetaldehyde. 

The  reaction  is  so  characteristic  as  to  serve  well  for  the  detection 
of  aldehydes,  and  is  much  more  delicate  than  the  well-known 
reaction  with  fuchsine-sulphurous  acid.  It  is  best  performed  as 
follows  : — 

A  freshly-made  solution  of  crystallized  diazobenzolsulpho-acid  in 
60  parts  of  cold  water  is  mixed  with  a  small  quantity  of  solution  of 
sodium  hydrate,  then  with  the  substance  to  be  tested  (also  previously 
rendered  alkaline),  and  finally  with  a  few  granules  of  sodium  amal- 
gam. In  the  presence  of  an  aldehyde  the  reddish  violet  coloration 
will  be  distinctly  seen  within  ten  to  twenty  minutes.  With  oil  of 
bitter  almonds  it  is  still  discernible  in  solutions  containing  1  in  3000. 

Acetone  and  aceto-acetic  ether  yield  a  dark-red  coloration  under 
the  same  conditions,  but  not  the  characteristic  violet  shade. 

Occurrence  of  Methyl  Alcohol  in  the  Products  of  the  Dry  Distil- 
lation of  Colophony.  W.  Kelbe  and  J.  Wolff.  (Ber.  der  deutsch. 
chem.  Ges.,  xvi.  351,  352.)  The  authors  have  found  methyl  alcohol 
among  the  numerous  products  yielded  by  the  destructive  distillation 
of  common  resin.  It  occurs  in  the  aqueous  portion  of  the  distillate, 
together  with  acetic  acid  and  the  higher  acids  of  the  same  series. 
150  kilograms  of  the  commercial  product  yielded  about  50  grams  of 
pure  methyl  alcohol. 

Products  of  the  Distillation  of  Colophony.  A.  Renard.  (Qcmvptes 
Bendus,  xciv.  141,  142,  and  Joum.  Chem.  Soc,  1882,  1179.)  The 
fraction  boiling  between  106°  and  156°  is  relatively  very  small.  It 
contains  a  higher  homologue  of  heptine,  octine,  C8  Hu  (b.  p.  129- 
132°;  vapour-density,  4-04;  sp.  gr.  at -20°  =  08158),  soluble  in 
alcohol  and  ether.  Octine  absorbs  oxygen  somewhat  rapidly,  but 
has  no  action  on  ammoniacal  solutions  of  cuprous  chloride  or  silver 
nitrate.  It  reacts  violently  with  bromine,  giving  off  hydrobromic  acid 
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but  if  the  hydrocarbon  is  added  drop  by  drop  to  bromine  in  excess, 
allowed  to  stand  twenty-four  hours,  and  the  product  is  washed  with 
soda  and  treated  with  ether,  it  yields  crystals  of  a  tribromo-deriva- 
tive,  C8  Hn  Br3  (m.  p.  246°),  very  slightly  soluble  in  ether.  The 
ethereal  washings,  when  evaporated,  leave  a  heavy  orange-coloured 
oil,  of  the  same  composition  as  the  crystals.  If  an  ethereal  solution 
of  octine  is  added  to  an  ethereal  solution  of  bromine,  a  very  unstable 
dibromide,  C8  H14  Br2,  is  formed.  Xitric  acid  acts  very  violently  on 
the  hydrocarbon,  with  evolution  of  carbonic  anhydride  free  from 
nitrous  vapours,  and  formation  of  oxalic  acid,  succinic  acid,  and 
resinous  products,  which  dissolve  in  the  concentrated  acid.  By 
treatment  with  sulphuric  acid,  octine  is  polymerised  with  develop- 
ment of  heat,  but  without  evolution  of  sulphurous  anhydride  or  form- 
ation of  an  appreciable  quantity  of  sulphonic  acid.  When  treated 
with  hydrochloric  acid  gas,  octine  alone,  or  in  ethereal  solution,  is 
altered,  and  turns  brown,  but  yields  no  definite  hydro-chloride. 

Action  of  Bromine  in  Alkaline  Solutions  on  Amides.  A.  W. 
Hof  mann.  (Ber.  tier  deutsch.  chem.  Ges.,  xv.  752-762,  and  762-776; 
Journ.  Chem.  Soc,  1882,  1052.)  It  has  been  already  shown  that 
acetamide,  when  treated  with  bromine  and  sodium  hydroxide,  yields 
a  bromo- derivative,  and  under  other  conditions  a  substituted  carba- 
mide, viz.,  methylacetyl  carbamide  (Ber.,  xv.  407).  In  the  case  of 
the  lower  homologues  of  acetamide,  similar  compounds  are  formed  ; 
but  with  the  homologues  containing  more  than  four  atoms  of  carbon, 
the  bromo-derivatives  are  not  easily  obtained,  the  products  in  all 
cases  consisting  of  the  substituted  cai'bamides. 

Formamide  yields  a  monobromoformamide,  (C  II  0)  N  H  Br,  which 
has  not  been  isolated,  but  is  further  resolved  into  hydrobromic  acid 
and  cyanic  acid,  the  latter  being  converted  by  polymerisation  into 
cyanuric  acid. 

From  propionamide  the  compound,  (Cs  H-  0)  NHBr,  has  been  ob- 
tained. It  is  more  soluble  than  the  corresponding  acetyl-compound, 
and  crystallizes  in  flat  colourless  needles,  melting  at  80°.  By 
alkalies  it  is  resolved  into  hydrobromic  acid,  carbonic  anhydride,  ami 
ethylamine.  EUnjl-propiomjl  carbamid<\  NHEt.CO.NH  (C3 H5  0), 
is  prepared  from  propionamide;  it  crystallizes  in  slender  needles 
melting  at  100°.  It  is  decomposed  by  nitric  acid,  yielding  propionic 
acid  and  nitrate  of  monethylcarbamide. 

ityramtde  yields  a  monobromo-dcrivative,  (C.t  Il7  0)  N  II  Br, 
crystallizing  from  water  in  colourless  transparent  needles  melting  at 
02°;  caustic  alkalies  convert  this  compound  into  hydrobromic  acid, 
Oarbonic  anhydride,  and    i.sopropylamine.      The  reaction  takes  place 
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in  two  stages,  and  when  sodium  carbonate  is  used  the  decompo- 
sition reaches  only  the  first  stage,  and  isopropyl  cyanate  is  formed. 
The  following  equations  represent  this  decomposition  : — 

(1)  C4H7O.NHBr  =  C3H7NCO  +  HBr. 

(2)  C3H7NCO  +  H20  =  C3H7.NH2  +  COo. 

Isopropyl-isobutyryl  carbamide,  N  H  C3  H7.  C  0.  N  H  (C.j.  H?  O), 
crystallizes  from  alcohol  in  tablets  melting  at  86°.  Its  formation  is 
accompanied  by  that  of  di-isopropyl  carbamide,  CO(XHC3  H7V 

Normal  butyramide  is  the  first  of  the  amides  which  do  not  form 
bromo-derivatives  which  can  be  isolated.  Like  the  higher 
amides,  it  is  easily  converted  into  a  carbamide,  viz.,  propyl- 
butyryl  carbamide,  N  H  C3  H7  C  0.  N.  H  C4  H7  0,  which  crystal- 
lizes in  colourless  leaflets,  sparingly  soluble  in  water,  easily 
soluble  in  alcohol  and  ether,  melting  at  99°. 

Isobutylvalenjl  carbamide,  N  HC4  H9.  C  0.  N.  H  (C5  H9  0),  ob- 
tained from  valeramide,  crystallizes  in  colourless  lustrous  needles 
melting  at  102°. 

Amylicaproyl  carbamide,  NHC;  Hn.  C  0. 1ST  H  (C6  Hn  0),  ob- 
tained from  the  amide  of  normal  caproic  acid,  forms  colourless 
leaflets  (m.  p.  97°).  Amylisocarproyl  carbamide  is  obtained  from 
the  amide  of  isocaproic  acid  (isobutylacetic  acid)  ;  it  melts  at  94°. 

In  the  seven-carbon  series  oenanthylamide  was  used,  and  found 
to  yield  hexyloenanthyl  carbamide,  N  H  CG  H13.C  O.NH  (C7H13  O). 
It  forms  lustrous  leaflets  melting  at  97°,  is  insoluble  in  water,  and 
less  soluble  in  alcohol  than  its  lower  bomologue. 

In  the  next  series  octoxylamide  was  taken.  This  amide  is  pre- 
pared from  the  caprylic  acid  obtained  by  oxidizing  the  higher- 
boiling  portions  of  fusel  oil.  It  forms  heptyloctoxyl  carbamide, 
N  H  C7  H15.  C  O.  N  H  (C8  H15  0),  which  crystallizes  in  small  leaflets 
(m.  p.  86°). 

Octylnonoxyl  carbamide,  N  H  C8  H17.C  O.NE  (C9  H17  0  (m.  p.  87°), 
is  obtained  from  the  amide  of  nonoic  acid,  prepared  by  Kraff't 
and  Becker  by  the  oxidation  of  castor  oil. 

Nonijldecoxyl  carbamide,  NHC9  H19.C  O.NH  (C10  H19  O).  forms 
white  lustrous  leaflets  (m.  p.  101°).  It  is  obtained  from  the  amide 
of  caprinic  acid,  which,  like  caprylic  acid,  is  obtained  by  oxidizing 
fusel  oil. 

Stearamide  has  also  been  subjected  to  the  action  of  bromine  and 
caustic  potash,  and   is  found  to  yield  lieptadecylstearyl  carbarn 
N  H  C17  H35.  C  O.'N  H  (C18  H35  O),  which  crystallizes  in  leaflets  hav- 
ing a  mother-of-pearl  lustre  (m.  p.  112°). 
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The  remaining  portion  of  the  investigation  is  concerned  with  the 
formation  of  the  primary  amines  by  the  action  of  caustic  alkalies 
on  the  product  obtained  by  treating  amides  with  bromine.  In  this 
way  acetamide  yields  methylamine,  free  from  the  secondary  or 
tertiary  amine,  and  the  yield  is  such,  viz.,  87  per  cent,  of  the  theo- 
retical, that  the  amide  may  be  used  as  a  method  of  preparing 
methylamine.  To  this  end  a  mixture  of  1  mol.  acetamide  and  1 
mol.  bromine  is  treated  with  a  cold  solution  of  caustic  potash  (10 
per  cent.  K  H  0)  until  it  becomes  yellow.  The  product  so  obtained 
is  heated  at  60-70°  with  a  further  quantity  of  caustic  potash 
(3  mols.  K  H  O  to  1  mol.  acetamide).  In  ten  or  fifteen  minutes  the 
solution  is  decolorized,  and  contains  no  longer  bromacetamide,  but 
methylamine,  which  latter  is  driven  off  by  the  application  of  heat, 
and  collected  in  hydrochloric  acid.  The  crude  chloride  contains 
some  ammonium  chloride,  which  is  easily  separated  by  crystalliza- 
tion from  absolute  alcohol.  Some  other  compounds  are  formed 
simultaneously,  amongst  which  may  be  mentioned  carbon  tetra- 
bromide,  and  a  compound  having  the  formula  Me  N  Br.,,  which  is 
also  produced  when  methylamine  hydrochloride  is  treated  with 
bromine. 

In  a  similar  manner,  ethylamine  is  obtained  from  propionamide, 
isopropylamine  from  isobutyramide,  and  propylamine  from  buty- 
ramide.  Isobutylamine  (b.  p.  65-67°)  was  prepared  from  valera- 
mide.  Normal  pentylamine,  C  ET8  (C  Hn)4.  N  H2,  is  obtained  from 
normal  capronamide ;  it  is  a  liquid  boiling  at  103°,  a  boiling  point 
which  is  higher  than  that  of  any  of  the  isomerides.  Isocaprona- 
mide  yields  an  amylamine  (isobutylmethylamine),  boiling  at  95- 
96°,  and  identical  with  that  described  by  Wurtz  (Ann.  Chim.  Phys., 
30,  44). 

Normal  hcxylamine,  C  H3.  (C  H2)5.  N  H2,  is  obtained  from  the 
amide  of  oenanthylic  acid  :  it  is  identical  with  that  described  by 
Pelouze  and  Cahours  (Annalen,  cxxiv.  295). 

Heptylamme  is  obtained  from  octoxylamide.  It  is  a  liquid  boil- 
ing at  153-155° ;  consequently  much  higher  than  that  obtained  by 
Pelouze  and  Cahours  (Ann.  Chim.  Phys.  [4],  i.  5),  and  Schorlemmer 
from  the  heptane  found  in  petroleum. 

Octyl amine  is  best  prepared  by  digesting  octylnonoxyl  carbamide 
with  concentrated  hydrochloric  acid  ;  it  boils  at  171-174°. 

Nonylamine  is  obtained  from  decoxylamide  (capramide)  ;  it  boils 
at  195°. 

llrji/nilt'njlamine  is  obtained  by  fusing  heptadecyletecuryl  carbamidt 
with  caustic  potash,  or  by  heating  this  compound  with  hydrochloric 
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acid  at  200°.  In  this  latter  case,  tbe  product  of  the  reaction  con- 
sists of  heptadecylamine  hydrochloride,  stearamide,  and  stearic  acid, 
from  the  alcoholic  solution  of  which  platinum  chloride  precipitates 
the  platino-chloride  of  heptadecylamine  in  yellow  leaflets,  from 
which  the  base  has  been  prepared.  It  is  a  solid  fat-like  substance, 
inodorous,  non  volatile  in  steam,  but  may  be  distilled  without  decom- 
position, is  insoluble  in  water,  but  soluble  in  alcohol,  forming  an 
alkaline  solution.  Its  hydrochloride  is  insoluble  in  water,  but 
soluble  in  alcohol. 

Digestion  of  Cellulose.  W.  Tappeiner.  (Ber.  der  deutsch. 
chem.  Ges.,  xv.  999-1002.)  It  has  been  established  by  Haubner  and 
others  that  a  considerable  quantity  of  the  cellulose  of  the  fodder 
of  ruminating  animals  disappears  in  the  alimentaiy  canal,  but  re- 
searches with  the  view  of  isolating  a  ferment  which  will  dissolve 
cellulose  have  hitherto  been  unsuccessful.  The  experiments  of 
Hofmeister  have  shown  that  this  solution  is  not  due  to  the  action 
of  the  saliva,  and  those  of  Popoff  that  marsh-gas  is  evolved  in  the 
cloacum,  which  would  seem  to  arise  from  the  fermentation  of  cellulose. 

In  order  to  investigate  this  question,  the  author  took  weighed 
portions  from  the  stomach,  small  intestine,  and  cascurn  of  a  recently 
killed  ruminant,  and  divided  them  into  three  portions,  one  of  which 
was  allowed  to  ferment  at  the  temperature  of  the  body ;  in  the 
second  the  fermentation  was  hindered  by  the  addition  of  antiseptics 
which  had  no  influence  on  the  action  of  unorganised  ferments ;  and 
in  the  third  the  ferments,  both  organised  aud  unorganised,  were 
destroyed  by  boiling.  In  all  these  cases  the  quantity  of  the  cellu- 
lose was  determined.  The  second  and  third  portions  agreed  in  the 
quantity  of  cellulose,  but  the  first  portion,  in  the  case  of  the  stomach 
and  caecum,  showed  gradually  diminishing  quantities  of  cellulose. 
It  would  thus  appear  that  the  cellulose  is  dissolved  by  fermentation 
in  these  portions  of  the  alimentary  canal.  The  author  also  examined 
the  gases  evolved  by  the  fermentation  of  flesh  extract,  cellulose,  and 
stomach  contents ;  in  the  case  of  flesh  extract,  carbonic  anhydride 
and  hydrogen,  but  in  the  case  of  cellulose,  marsh-gas  and  carbonic 
anhydride,  were  evolved.  Similar  results  were  obtained  with  paper 
and  cotton,  which  could  be  seen  by  the  naked  eye  to  disappear 
gradually  with  evolution  of  marsh-gas. 

Behaviour  of  the  Bile  Acids  with  Albumen  and  Peptones,  Anti- 
septic Action  of  the  Bile  Acids.  K.  Maly  and  F.  Emich. 
(Monatsh.  Chem.,  iv.  89-120.)  On  mixing  solutions  of  peptone,  or 
of  propeptone,  and  taurocholic  acid,  a  white  milk-like  precipitate  is 
obtained,  in  such  a  fine  state  of  division  as  to  readily  pass  through 
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filter-paper,  and  to  require  some  days  to  settle  to  the  bottom  of  the 
precipitating  vessel,  where  it  then  forms  a  resin-like  layer.  It  is 
readily  soluble  in  alkaline  liquids,  even  in  sodium  hydrogen  bicar- 
bonate solution  saturated  with  carbonic  anhydride,  or  in  blood 
serum;  addition  of  hydrochloric  or  acetic  acid  to  these  solutions  re- 
precipitates  it.  It  is  insoluble  in  common  salt  solution.  It  dissolves 
in  alcohol,  and  the  solution  gives  merely  a  faint  red  coloration  with 
potash  and  copper  sulphate,  showing  that  the  precipitate  can  con- 
tain but  little  peptone ;  the  precipitate  appears  to  consist  essentially 
of  taurocholic  acid  which  is  precipitated  by  the  peptones  in  a 
manner  similar  to  its  precipitation  by  sodium  chloride.  Glycocholic 
acid  is  not  precipitated  by  the  peptones. 

On  mixing  solutions  of  albumen  and  taurocholic  acid,  a  white 
flocculent  precipitate  is  obtained,  consisting  of  albumen  and  a  small 
quantity  of  taurocholic  acid,  the  latter  being,  in  all  probability, 
merely  held  mechanically  by  the  albumen  ;  the  precipitation  of  the 
albumen  is  so  complete  that  no  reaction  is  given  in  the  filtrate  with 
tannic  acid  or  phosphotungstic  acid,  although  the  latter  reagent, 
according  to  Hofmeister,  can  detect  1  part  of  albumen  in  100,000 
parts  of  water.  From  these  results  taurocholic  acid  is  regarded  by 
the  author  as  a  reagent  of  great  importance,  precipitating  albumen 
and  syntonin,  but  not  peptone  and  propeptone,  whilst  all  the  other 
delicate  reagents  for  albumen  also  precipitate  the  peptones.  Glyco- 
cholic acid  precipitates  albumen  but  very  partially. 

The  antiseptic  properties  of  bile  have  been  long  known,  although 
no  researches  have  been  made  as  to  which  constituent  the  antiseptic 
action  was  due  ;  the  authors  show  that  taurocholic  and  glycocholic 
acids,  and  especially  the  former,  are  powerful  antiseptics,  that  the 
addition  of  0"2  per  cent,  solution  of  either  acid  will  prevent  the 
putrefaction  of  flesh  (with  pancreas  a  0'5  per  cent,  solution  of 
taurocholic  acid  or  a  1  per  cent,  solution  [suspension]  of  glycoholic 
acid  was  required  to  prevent  putrefaction).  The  fermentation  of 
sugar  by  yeast  was  prevented  by  the  addition  of  0'5  per  cent,  of  tau- 
rocholic acid ;  but  the  addition  of  glycocholic  acid,  on  the  contrary, 
appears  to  accelerate  the  fermentation.  The  lactic  fermention  is  pre- 
vented by  addition  of  0*25  per  cent,  of  taurocholic  acid ;  glycocholic 
acid,  although  not  stopping  the  fermentation,  makes  it  proceed  very 
slowly.  The  digestive  action  of  pepsine  is  prevented  by  0"2  per 
cent,  of  taurocholic  acid ;  1  per  cent,  of  glycocholic  acid  has,  on  the 
contrary,  no  action.  The  conversion  of  starch  into  sugar  by  trypsin 
is  prevented  by  the  addition  of  0"1  per  cent,  of  either  acid ;  by 
ptyalin,  by  the  presence  of  0'2  per  cent,  of  taurocholic  acid  or  of  1 
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per  cent,  of  glycocholic  acid.  The  decomposition  of  aruygdalin  by 
emulsion  is  prevented  by  0*5  per  cent,  of  taurocbolic  acid  ;  1  per 
cent,  of  glycocholic  acid  is  without  influence  on  the  reaction. 

Pancreatic  Digestion.  E.  Duclaux.  (Gomptes  Bendus,  xcv. 
808-810 ;  Joum.  Ghem.  Soc,  1882,  1118.)  The  action  of  the  pan- 
creatic secretion  was  examined  by  the  author  by  introducing  frag- 
ments of  the  pancreas  itself  into  solutions  in  such  a  manner  as 
to  prevent  access  of  the  ferment  germs  usually  present  in  the 
pancreatic  juice.  A  small  fragment  of  the  pancreas  caused  the 
liquefaction  of  starch-paste  and  the  disappearance  of  the  starch 
granules,  with  the  exception  of  their  interior  covering,  which  is 
formed  of  cellulose.  A  milligram  of  pancreas  tissue  rendered 
10  c.c.  of  milk  transparent  in  a  few  hours,  and  then  it  was  not 
precipitable  either  by  acids  or  by  potassium  ferrocyanide.  The 
action  of  the  pancreas  on  raw  meat  consisted  of  a  solution  of  the 
interfibrillary  substance,  so  that  the  elementary  fibrillaa  became 
separated,  and  this  was  followed  by  the  gradual  transformation  of 
the  whole  of  the  meat  into  a  pulp,  without,  however,  a  complete 
solution  taking  place.  Fragments  of  pancreas  which  had  remained 
for  a  year  were  removed  with  their  original  forms  and  dimensions 
from  the  vessels  in  which  they  had  produced  these  transformations. 
This  shows  that,  contrary  to  the  received  opinions,  the  pancreas 
does  not  digest  itself. 

Gastric  and  Pancreatic  Digestions.  J.  Bechamp.  (Gomptes 
Bendus,  xciv.  883-886.)  Tbe  experiments  described  in  this  paper 
tend  to  establish  the  difference  between  the  gastric  and  pancreatic 
digestions.  In  the  former  the  rotatory  power  of  the  transformed 
matter  is  but  little  lessened,  or  remains  unchanged,  or  is  increased, 
whilst  in  the  latter  it  is  always  enormously  lowered. 

Formation  of  Peptone,  and  its  Conversion  into  Albuminoid 
Substances.  A.  Poehl.  (Joum.  Buss.  Ghem.  Soc, 1882,  353,  354) 
The  author  has  established  the  occurrence  of  peptone  in  urine  by 
analysis.  Moreover,  many  animal  and  vegetable  tissues  were  found 
to  exhibit  the  properties  of  peptones,  so  that  many  physiological 
and  pathological  processes,  hitherto  unexplained,  become  clear.  In 
order  to  investigate  the  relation  of  peptones  to  albumen,  the  author 
has  studied  the  conversion  of  peptone  into  albumen.  The  conver- 
sion of  albumen  into  peptone  is,  according  to  his  view,  due  to  the 
swelling  up  of  the  colloid  of  albumen.  The  inner  constitution  of 
peptone  remains  the  same  as  that  of  albumen  unaltered  in  this  pro- 
cess of  swelling  up,  as  has  been  found  by  the  study  of  the  optical 
phenomena  occurring  during  the  peptonization  of  albumen. 
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The  Constitution  of  Albuminoids.  M.  Bechamp.  (Journ.  de 
Pharm.  [5],  vi.  8.)  The  author's  memoir  contains  the  results  of 
attempts  to  separate  definite  substances  from  various  albuminoid 
matters,  and  enumerates  the  various  ferments  that  he  has  found 
associated  "with  them,  as  well  as  their  properties. 

Pepsin.  M.  Chapoteaut.  (Comptes  Rendus,  xcv.  140.  From 
Pharm.  Journ.)  A  short  time  ago  the  author  described  a  pulveru- 
lent white  body  that  had  been  obtained  by  precipitating  with  95° 
alcohol  an  aqueous  solution  of  gastric  juice  that  had  been  first  dried 
and  washed  with  ether.  Finding  that  alcohol  appeared  to  modify 
the  precipitate,  the  aqueous  solution  was  acidulated  with  sulphuric 
acid,  which  even  in  excess  does  not  redissolve  the  precipitate,  whilst 
hydrochloric  acid  dissolves  it  readily  (Comptes  Rendus,  xcv.  140). 
In  this  way  he  obtained  a  white  precipitate,  closely  resembling  an 
albuminoid  in  composition,  which  appeared  to  constitute  the  active 
portion  of  the  gastric  juice,  and  which  he  considers  is  entitled  to 
the  name  "pepsin."  It  dissolves  in  water  at  the  ordinary  tem- 
perature to  the  extent  of  2  grams  to  the  litre.  It  is  soluble  in 
alkalies,  being  precipitated  from  such  solutions  by  acids  whilst 
gradually  losing  its  properties.  This  "  pepsin "  occurs  in  the 
gastric  juice  as  a  salt  of  potash,  together  with  another  albuminoid 
without  solvent  action  on  blood  fibrin,  and  a  fat  acid  without 
solvent  action  and  incapable  of  displacing  the  pepsin  from  its 
combination  with  potassium. 

Pepsin.  A.  Mayer.  (Moniteur  Sclent.  [3],  xiii.  842;  Pharm. 
Juurn.,  3rd  series ;  xii.  262.)  In  some  experiments  as  to  the  con- 
ditions conducive  to  the  action  of  pepsin,  made  by  the  author,  it 
was  found  that  the  action  was  favoured  by  elevation  of  tem- 
perature; the  limit  is,  however,  reached  at  55°  C,  for  between 
55°  and  GO0  the  ferment  is  killed.  Hydrochloric  acid  of  a  strength 
corresponding  to  2  parts  of  acid  in  1,000  was  found  best  to  promote 
the  action.  Other  acids  were  tried  and  gave  results  corresponding 
with  the  following  order  : — nitric,  oxalic,  sulphuric,  lactic,  tartaric, 
formic,  succinic,  acetic,  butyric,  salicylic.  The  last  two  had  no 
action.  Coagulated  albumen  was  the  substance  operated  upon,  and 
Hie  pepsine  used  was  prepared  by  macerating  the  mucus  from  a 
pig's  stomach  with  glycerine  and  precipitating  with  alcohol.  The 
presence  of  bacteria  did  not  in  any  way  retard  the  action  of 
pepsin. 

Urochloralic  Acid  and  Allied  Bodies.  V.  Me  ring.  (Her.  der 
deuisch.  chcm.  Ges.,  xv.  1019-1021.)  The  author,  in  conjunction 
with  Musculus,  has  shown  that,  after  doses  of  chloral  liydrate,  the 
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urine  contains  a  lasvorotatory  acid  which  reduces  cupric  oxide,  named 
urochloralic  acid,  C7  Hl2  Cls  0C,  which  on  boiling  with  alkalies  turns 
brown  and  gives  an  odour  of  cai'amel.  Similar  compounds  have 
been  found  after  introduction  into  the  system  of  nitrobenzene  and 
other  aromatic  compounds.  The  author  finds  that  urochloralic 
acid  has  the  formula  C8HnCl307,  and  is  decomposed,  on  boiling 
with  dilute  acids,  into  trichlorethyl  alcohol  and  glycuronic  acid, 
thus  :  C8  Hu  Cls  07  +  H3  0  -  C,  H3  013  C  +  C6  H10  07.  Similarly, 
after  taking  butylchloral  hydrate,  the  urine  contains  an  acid, 
C10  H15  Cl3  07,  which  on  boiling  with  acids  is  decomposed  into  tri- 
chlorobutyl  alcohol  and  glycuronic  acid.  The  former  substance 
crystallizes  in  long  prisms  (m.  p.  60°,  b.  p.  200°),  converted  by  oxi- 
dation into  trichlorbutyric  acid.  The  trichlorethyl  and  trichloro- 
butyl  alcohols  are  formed  by  reduction  processes  in  the  animal 
organism. 

Synthesis  of  Uric  Acid.  J.  Horbaczewski.  QLonatsh.  Chem., 
iii.  796.)  Pure  glycocine  (from  hippuric  acid)  was  finely  pulverized 
and  mixed  with  ten  times  its  weight  of  pure  urea  prepared  from 
ammonium  cyanate,  and  the  mixture  was  heated  in  a  small  flask 
placed  in  a  metal  bath  at  200-230°,  till  the  liquid,  at  first  colourless 
and  transparent,  became  brownish  yellow  and  turbid.  The  melt 
when  cold  was  dissolved  in  potash,  and  the  solution,  after  super- 
saturation  with  sal-ammoniac,  was  precipitated  with  a  mixture  of 
ammoniacal  silver  solution  and  magnesia-mixture.  The  resulting 
precipitate  was  well  washed  with  ammoniacal  water  and  decomposed 
with  potassium  sulphide,  the  liquid  filtered  from  silver  sulphide, 
and  the  filtrate,  after  acidulation  with  hydrochloric  acid,  was  con- 
centrated on  the  water-bath,  whereby  uric  acid  was  separated. 
The  crude  product  thus  obtained  was  redissolved  in  potash-lye  and 
the  above-described  process  twice  repeated,  whereby  ultimately  a 
yellowish  crystalline  powder  was  obtained,  exhibiting  the  composi- 
tion, physical  properties,  and  all  the  reactions  of  uric  acid. 

Synthesis  of  Tyrosine.  E.  Erlenmeyer  and  A.  Lipp.  (Ber. 
der  deutsch.  chem.  Ges.,  xv.  1544,  and  Joum.  Chem.  Soc,  1882,  1063.) 
Tyrosine  has  been  obtained  hitherto  only  as  a  product  of  decompo- 
sition of  proteids  ;  after  a  long  series  of  attempts,  the  authors  have 
devised  a  method  which  contains  at  least  the  promise  of  its  syntheti- 
cal production.  Phenylamine  was  converted  into  paranitrophenyl- 
amine,  then  into  the  corresponding  amido-compound,  and  this,  by 
the  action  of  nitrous  acid,  into  parahydroxyphenylacetic  acid  and 
a  substance  which  remained  in  aqueous  solution  after  exhaustion 
of  the  former  by  means  of  ether.     The  aqueous  solution  was  super- 
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saturated  with  ammonia  and  evaporated,  yielding  a  crystalline  mass 
having  all  the  characteristic  properties  of  tyrosine. 

Regarding  the  constitution  of  tyrosine,  Barth  long  since  (Annalen, 
clii.  100)  inferred  it  to  be  parahydroxy-phenylamidopropionic 
acid;  the  methods  proposed  by  him  (Ibid.,  clxiii.  296)  and  by 
Beilstein  (Ibid.,  clxiii.  142),  however,  for  its  preparation  are  im- 
perfect, in  failing  to  recognise  tyrosine  as  the  a-amido-acid,  which 
identity  the  authors  have  established. 

A  fuller  communication  on  the  subject,  of  which  this  is  only  a 
preliminary  notice,  is  promised,  together  with  incidental  observations 
on  several  new  compounds,  e.g.,  parathiophenylalanine,  para-  and 
ortho-nitrophenyl,  a-nitroxy propionic  acid,  paramidophenyllactic 
acid,  hydroxyhydrocarbostyril,  and  paramidophenylalanine. 

Occurrence  of  Protocatechuic  Acid  in  Urine.  W.Smith.  (Ber. 
der  deutsch.  chem.  Ges.,  1883,  578.)  The  urine  of  an  apparently 
healthy  child,  which  always  assumed  a  dark  colour  on  standing  for 
some  time,  produced  with  basic  lead  acetate  a  precipitate  containing 
an  acid,  not  volatilizable  with  steam,  and  forming  a  green  coloration 
with  ferric  chloride  and  a  brown  one  with  alkalies.  The  author 
believes  that  body  to  be  protocatechuic  acid. 

Extraction  of  the  Colouring  Matters  of  Urine  containing 
Indigotine  and  Indiruhine.  C.  Mehu.  (Joum.  de  Pharm.  et  de 
Chim.,  Feb.,  1883.)  The  author  renders  the  urine  in  question 
distinctly  acid  by  the  addition  of  a  few  drops  of  sulphuric  acid,  and 
then  saturates  it  with  ammonium  sulphate  as  a  dry  powder.  The 
pigments  urobiliue,  bilirubine,  biliverdine,  etc.,  are  immediately 
separated.  The  liquid  is  filtered,  the  precipitate  washed  with  a 
small  quantity  of  a  saturated  solution  of  ammonium  sulphate.  To 
obtain  the  whole  of  the  blue  (indigotine)  and  red  (indirubine)  of 
violet  or  blue  urine  it  is  sufficient  to  proceed  as  already  indicated, 
adding  the  sulphuric  acid  drop  by  drop,  so  as  to  leave  about  1  gram 
of  free  sulphuric  acid  per  kilo,  of  liquid.  Ammonium  sulphate  is 
then  added  in  large  excess.  The  precipitate  and  filter  are  washed 
as  before  with  a  saturated  solution  of  ammonium  sulphate  slightly 
acidified  with  sulphuric  acid.  The  diy  filtrate  is  of  a  violet  colour, 
and  retains  ammonium  sulphate,  sometimes  albumen,  urates,  vai'ious 
histological  elements,  and  lastly  the  small  trace  of  the  blue  and  red 
colouring-matters.  The  indirubine  is  dissolved  out  by  treating  the 
dry  filter  with  alcohol  at  50  per  cent.  Solvents  appear  to  act 
differently  upon  the  indigotine  from  indigo,  and  that  from  urine. 
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PART   II. 

MATERIA  MEDICA  AND  PHARMACY. 

Curacao  Aloes.  MM.  Stallman  and  Fulton.  (Drug  World.) 
This  species  of  aloes  deserves  a  wider  attention  than  has  heretofore 
been  given  to  it.  A  recent  analysis  made  by  Professor  Otto  Worth, 
analytical  and  consulting  chemist,  of  Pittsburg,  of  the  usual  kind  of 
Curacao  aloes,  proves  it  to  contain  : — 

Extractive  matter  (aloin)         ....  78-78 

Eesina 18-94 

Albumen 2-14 

Organic  Salts  of  Potash 2-12 

Which  analysis  shows  it  to  be  fully  equal  to  any  samples  of  Soco- 
trine  aloes  heretofore  tested.  While  for  purity  and  cleanliness  the 
Curacao  aloes  is  at  least  equal  to  Socotrine,  the  price  is  at  present 
only  a  little  above  the  common  Cape  aloes,  and  it  is  attracting  the 
attention  of  manufacturers  and  the  trade  in  general. 

New  Reactions  of  Aloes.  A.  Klunge.  (Archiv  der  Pharm., 
1883,  363.)  An  aqueous  solution  of  aloes  or  of  aloin,  when  diluted 
to  such  an  extent  as  to  be  almost  colourless,  assumes,  on  the  addition 
of  copper  sulphate,  an  intense  yellow  coloration,  which,  on  the 
addition  of  sodium  chloride  or  potassium  bromide,  and  subsequent 
heating,  or  on  the  addition  of  alcohol,  changes  to  a  deep  red  or 
violet. 

The  red  or  violet  coloration  obtained  by  means  of  iodic  acid  is 
less  characteristic,  as  it  is  not  obtained  with  all  kinds  of  aloes. 

Reactions  of  Aloes.  W.  Lenz.  (Zeitschr.  fur  Analijt.  Chevi., 
xxi.  220-228.)  Klunge  states  (Schiveiz.  Wochenschr.  fur  Pharm., 
xviii.  170)  that  benzene  extracts  nothing  from  aqueous  or  alcoholic 
.solutions  of  Aloe  lucida ;  but  that  from  solutions  of  Aloe  hepatica, 
benzene,  chloroform,  and  carbon  bisulphide  extract  a  yellow  colour- 
ing matter  which  becomes  pink  on  addition  of  ammonia.  In  fairly 
concentrated  solutions  of  both  kinds   of  aloes,  ferric  chloride  pro- 
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duces  a  brownish  black  coloration.  Iodine  solution,  added  to  a 
solution  of  Aleo  hepatica,  produces  a  beautiful  reddish  violet  colour, 
whilst  it  hardly  affects  a  solution  of  Aloe  lucida. 

The  term  Aloe  hepatica  being  used  somewhat  vaguely  for  any  sort 
of  liver-coloured  aloes,  Lenz  examined  undoubtedly  genuine  samples 
of  aloes  from  Natal,  Barbadoes,  and  Curacao,  and  of  Aloe  lucida.  He 
found  that  benzene  extracts  from  0"3  to  3  per  cent,  from  their 
aqueous  solutions,  and  that  therefore  Klunge's  statement  is  not 
strictly  accurate. 

He  also  investigated  Borntriiger's  reaction  (Zeitschr.  fur  Analyt. 
Chem.,  xix.  165),  consisting  in  the  addition  of  ammonia  to  the  ben- 
zene extract,  with  which  it  produces  a  reddish  violet  coloration. 
He  confirms  this  observation,  but  points  out  that  extracts  of 
frangula,  rheum,  senna,  and  Spina  cervina  also  yield  red  or  violet 
colorations  closely  resembling  those  due  to  aloes.  These  extracts 
also  behave  like  aloes  with  iodine  solution. 

Whilst  Klunge's  and  Borntriiger's  tests  are  therefore  untrust- 
worthy, Dragendorff's  method  was  found  to  be  perfectly  satisfactory. 
It  consists  in  the  extraction  of  the  fluid  to  be  examined  with 
amylic  alcohol,  which,  on  evaporation,  leaves  a  residue  of  bitter 
taste,  giving  in  solution  precipitates  with  bromine  dissolved  in 
potassium  bromide,  basic  lead  acetate,  mercurous  nitrate,  and 
tannic  acid,  and  reducing  gold  and  alkaline  copper  solution.  The 
residue  evaporated  to  dryness  with  strong  nitric  acid  gives  a  blood- 
red  coloration  with  potassium  cyanide  and  hydroxide. 

The  Aloin  of  Jafferabad  Aloes,  and  Observations  on  Aloins  in 
General.  W.  A.  Shenstone.  (Pharm.  Joum.,  3rd  series,  xiii., 
461.)  The  author  records  a  series  of  experiments,  the  results  of 
which  leave  no  doubt  that  the  aloin  of  Jafferabad  aloes  is  identical 
with  that  of  Zanzibar  aloes,  though  the  colour  of  the  former  is  dis- 
tinctly a  lighter  shade  of  yellow  than  that  of  the  latter. 

Up  to  the  present  time  four  aloins  have  been  examined  somewhat 
minutely,  viz.,  those  known  as  barbaloin,  zanaloin,  nataloin,  and 
that  which  is  the  subject  of  the  present  communication.  In 
addition  socaloin  has  been  partially  examined,  and  is  believed 
to  be  identical  with  zanaloin. 

As  the  adoption  of  a  new  name  for  every  fresh  variety  of  aloin 
examined  is  likely  to  be  a  source  of  some  inconvenience,  and  as 
there  is  an  obvious  advantage  in  adopting  a  nomenclature  which 
will  group  together  those  aloins  which  are  most  nearly  alike,  and 
also  because  the  aloins  seem  likely  to  fall  into  a  few  groups,  the 
author  throws  out  the  following  suggestions  : — 
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Since  nataloin  differs  so  distinctly  from  all  the  rest,  it  will  be 
convenient  to  retain  that  name  for  that  substance. 

And  since  zanaloin,  socaloin,  and  Jafferabad  aloin  differ  so  little 
from  barbaloin,  they  may  be  conveniently  classed  together  as 
"  barbaloins,"  distinguishing  the  aloin  of  Barbadoes  aloes — which 
was  first  discovered,  and  differs  in  a  few  particulars  from  the  others— 
as  a-barbaloin,  and  the  later  discovered  aloins,  between  which  no 
distinct  differences  are  known,  as  /3-barbaloin.  The  main  points 
of  difference  among  these  bodies  could  then  be  tabulated  thus  : — 

1.  Nataloin,  obtained  from  Natal  aloes,  yields  only  picric  and 
oxalic  acids  by  treatment  with  nitric  acid ;  it  is  not  reddened,  even 
on  heating,  by  that  reagent. 

2.  Barbaloins  yield  chrysammic,  aloetic,  picric,  and  oxalic  acids  by 
treatment  with  nitric  acid. 

They  may  be  divided  into — 

(a)  a-Barbaloin,  obtained  from  Barbadoes  aloes,  is  reddened  in 
the  cold  by  ordinary  strong  nitric  acid. 

(b)  y8-Barbaloin,  obtained  from  Socotrine,  Zanzibar,  and  Jaffera- 
bad aloes,  is  not  coloured  by  cold  nitric  acid,  but  gives  an  orange- 
red  coloration  when  heated  with  it,  and  also  gives  a  coloration  in 
the  cold  with  fuming  nitric  acid. 

Bulgarian  Opium.  {Pharm.  Zeitschr.fiir  Russland,  1882,  747-752  ; 
Amer.  Journ.  Pharm.,  1882,  626.)  The  cultivation  of  the  opium 
poppy  in  Bulgaria  has  been  introduced  under  the  auspices  of  the 
Medical  Council  and  of  the  Secretary  to  the  Treasury,  the  latter 
having  distributed  seeds  as  late  as  1879.  A  Teegarten  reported  in 
1881  (Amer.  Journ.  Pharm.,  1881,  307)  on  the  opium  obtained  in 
the  Lowtscha  district  in  1880.  Since  that  time  several  Macedonians 
who  were  practically  acquainted  with  the  preparation  of  opium 
were  engaged,  and  the  author  now  describes  the  following  samples 
thus  obtained. 

Opium  from  Kuestendil  is  in  hemispherical  cakes,  weighing  from 
120  to  300  grams.  While  still  soft  the  opium  is  formed  into  balls, 
which  are  laid  upon  grape-vine  leaves  and  covered  with  the  same 
leaves,  so  as  to  leave  the  sides  free.  The  cakes  have  an  exception- 
ally strong  narcotic  opium  odour,  are  externally  brown,  internally 
lighter,  very  dry  (moisture,  7'63  per  cent.),  and  show  upon  the 
fractured  surface  a  large  number  of  small  tears  of  the  size  of  a  millet 
grain  to  that  of  a  lentil.  The  taste  is  very  bitter  ;  water  takes  up 
nearly  two-thirds  of  the  weight  of  the  opium,  yielding  a  clear  brown 
solution  of  an  acid  reaction,  and  acquiring  a  dark  red  colour  with 
ferric  chloride.     The  ash  amounts  to  2'69  per  cent. 


Lowtscha. 

Hatitz 

2-63 

3-2 

13-28 

8-13 

50-58 

40-85 

36-14 

51-02 
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Opium  from  Loivtscha  is  in  irregular  oblong  or  quadrangular  cakes, 
weighing  100  to  200  grams,  and  covered  with  green  leaves  ;  the  tears 
upon  the  fracture  are  less  distinct,  and  the  powder  is  of  a  lighter 
colour  than  the  preceding.     Moisture,  10*39  ;  ash,  2-36  per  cent. 

Opium  from  Hatitz  is  in  round,  somewhat  convex  cakes,  about  13 
centimeters  in  diameter,  and  2  centimeters  thick  near  the  centre. 
The  cakes  are  covered  with  small  leaves  and  are  of  a  rather  light 
brown  colour;  the  aqueous  solution  is  of  a  lighter  colour,  has  a  less 
distinct  acid  reaction,  and  niters  less  readily  than  the  two  preceding 
samples.     Moisture,  10"86  ;  ash,  2-85  per  cent. 

Calculated  for  dry  opium,  the  different  varieties  yield  for  100 
parts:  — 

Kuestendil. 

Ash 2-63 

Morphine 20-73 

Other  principles  soluble  in  water     .     47-54 
Insoluble  in  water  ....     31-73 

Opium  Denarcotisatuin.  (Zeitschr.  des  oesterr.  Apoth.  Ver.,  1883, 
221.)  This  preparation,  now  officinal  in  the  U.  S.  Pharmacopoeia, 
is  obtained  by  repeatedly  exhausting  powdered  opium  with  ether, 
drying  the  l'esidual  powder,  and  mixing  it  with  sufficient  sugar  of 
milk  to  bring  it  up  to  the  original  weight. 

The  object  of  this  process  is  to  deodorize  the  opium,  and  to  free 
it  from  narcotine  and  other  alkaloids  soluble  in  ether,  the  effects  of 
which  are  not  desired.  Besides  these,  the  process  removes  2  per 
cent,  of  fat,  4-6  per  cent,  of  resin,  and  about  6  per  cent,  of  a 
caoutchouc-like  body,  all  of  which  may  be  regarded  as  objectionable 
constituents. 

Assay  of  Opium.  E.Mylius.  (Zeitschr.  filr.  Anahjt.  Chem.,  1882, 
Part  4;  Chemical  Neivs,  1883,  118.)  Into  each  of  two  test-tubes 
fitted  with  corks  are  put  5  drops  of  concentrated  solution  of 
iodic  acid,  then  5  cc.  of  rectified  carbon  disulphide.  Lastly,  into 
one  tube  are  put  10  cc.  of  a  solution  of  pure  morphine,  and  into  the 
other  10  cc.  of  an  extract  of  the  sample.  The  tubes  are  corked, 
and  both  tubes  are  shaken  up  for  exactly  the  same  time,  two  to 
three  minutes.  The  colours  are  then  compared.  If  both  are  equal 
the  opium  contains  10  per  cent,  morphia.  If  they  are  unequal, 
the  more  deeply  coloured  solution  is  let  down  with  carbon  disul- 
phide till  the  colours  are  equal.  The  proportion  of  morphine  is  then 
deduced  from  the  volume  of  the  liquid,  which  is  readily  seen  when 
graduated  tubes  are  used.  The  solution  of  morphine  taken  as  a 
standard  is  made  by  dissolving  0T  gram  morphine  with  3   grams 
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dilute  sulphuric  acid  in  100  c.c.  water.  For  extracting  the  sample, 
0"5  gram  in  powder  is  boiled  with  10  grams  water  in  a  50  c.c.  flask, 
mixed  with  3  grams  basic  lead  actate,  made  up  to  50  c.c.  with  cold 
water,  well  shaken  up,  filtered,  and  the  entire  filtrate  precipitated 
with  15  drops  sulphuric  acid.  The  liquid  is  filtered  again,  and  must 
be  absolutely  clear. 

Opium  Assay.  (Bepert.  Analyt.  Ghem.,  1882,  284)  The  following 
method  has  been  agreed  upon  by  the  Societe  de  Pharmacie  of  Paris  : 
Of  the  sample  to  be  tested,  15  grams  are  intimately  mixed  with 
9  grams  calcium  hydrate,  and  150  c.c.  water  are  added,  with  con- 
stant rubbing,  in  small  portions  at  a  time,  the  whole  being  well 
shaken  for  about  half  an  hour.  The  mass  is  then  thrown  upon 
a  filter,  and  100  c.c.  of  the  filtrate,  accurately  measured,  are 
introduced  into  a  closed  vessel.  To  this,  20  c.c.  ether  are  added 
with  constant  shaking,  and  then  6  grams  of  ammonium  chloride 
are  dissolved  in  the  solution,  the  whole  agitated,  and  allowed  to 
remain  at  rest  for  two  hours.  After  that  period  the  ether  may  be 
drawn  off,  and  replaced  by  a  second  quantity  of  fresh  ether,  after 
whose  removal  the  precipitate  of  morphia  may  be  collected  upon  a 
tared  filter,  washed  with  distilled  water  very  carefully,  dried,  and 
weighed.  The  weight  of  the  dry  precipitate  multiplied  by  10  shows 
the  percentage  of  morphia  in  the  sample. 

Constituents  of  Kino.  A.  Kremel.  (Pharm.  Post,  1883,  No. 
11.)  The  author  has  examined  Malabar  Kino,  Butea  gum,  euca- 
lyptus kino,  and  kino  from  Goccoloba  uvifera,  and  found  them  all 
free  from  kinoin  discovered  by  Etti  (see  Amer.  Journ.  Pharm.,  1872, 
G000)  ;  instead  of  a  body  acquiring,  like  kinoin,  a  red  colour  with 
ferric  chloride,  protocatechuic  acid  was  obtained,  alone  or  mixed 
with  gallic  acid. 

The  presence  of  pyrocatechin  in  kino  has  been  observed  by 
Eichstedt,  Fliickiger,  and  others  (see  Amer.  Journ.  Pharm.,  1872, 
210).  Preusse  ascertained  that  pyrocatechin  is  extracted  by  ether 
from  an  alkaline  solution,  while  for  the  extraction  of  protocatechuic 
acid,  the  solution  requires  to  be  acidulated.  Following  this  process, 
Kremel  proved  the  absence  of  pyrocatechin  from  the  above-named 
varieties  of  kino;  the  ether  residue  was  amorphous,  insoluble  in  hot 
water,  and  the  alcoholic  solution  without  action  on  ferric  chloride. 
But  from  the  acidulated  solution  of  Malabar  and  eucalyptus  kino, 
ether  took  up  a  crystallizable  body,  of  acid  reaction,  which  in 
aqueous  solution,  like  pyrocatechin,  was  coloured  green  by  ferric 
chloride  ;  sodium  bicarbonate  added  to  this  caused  a  violet  colour  ; 
the  crystals  were,  therefore,  protocatechuic  acid. 

o 
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Butea  gum  and  coccoloba  kino  treated  in  the  same  manner 
yielded  crystals  of  neutral  reaction,  becoming  green  by  ferric 
chloride ;  but  on  the  further  addition  of  sodium  bicarbonate,  ferric 
hydrate  was  precipitated.  The  nature  of  these  crystals  could  not 
be  determined  for  want  of  material. 

The  different  kinds  of  eucalyptus  kino  examined,  yielded  from 
ether,  besides  protocatechuic  acid,  also  a  body  the  aqueous  solution 
of  which  acquired,  after  the  addition  of  sodium  carbonate,  gradually 
an  emerald  green  colour,  which  on  the  addition  of  hydrochloric 
acid  turned  red,  and  finally  became  decolorized  ;  these  reactions 
prove  the  absence  of  gallic  acid. 

On  preparing  kinic  red  by  Etti's  process  from  eucalyptus  kino, 
extracting  the  product  with  ether,  fusing  it  with  caustic  potassa, 
dissolving  in  water,  acidulating  and  extracting  with  ether,  Kremel 
obtained  a  considerable  amount  of  protocatechuic  and  gallic  acid. 

American  Storax.  F.  A.  Fliickiger  and  W.  v.  Miller. 
(Archiv  der  Pharm.  [3],  xx.  646-648,  and  648-651.)  The  authors 
consider  that  the  storax  from  Asia  Minor  is  identical  with  that  from 
the  Mexican  Liquidambar  styraciflua,  but  when  growing  in  the 
United  States  the  tree  does  not  give  so  good  a  yield.  The  gum 
then  appears  in  the  market  as  "  sweet  gum,"  is  mixed  with  benzoic 
acid,  and  is  harder  than  the  ordinary  Styrax  liqiddus.  Miller  has 
made  analyses  of  American  stoi'ax,  and  found  it  to  contain  a  styro- 
lene,  whose  bromine  compound  melted  at  73° ;  besides  the  styrolene, 
oxygenated  compounds  were  present,  viz.,  styracin  and  phenylpropyl 
cinnamate. 

Purification  of  Storax.  0.  Schlickum.  (Pharmaceut.  Zeitung, 
1883,  xxii.)  The  following  method  is  recommended  by  the  author 
as  preferable  to  the  purification  with  benzol,  as  well  as  to  that  with 
hot  alcohol:' — 

100  parts  of  storax  are  gently  heated  and  then  gradually  mixed 
with  10  parts  of  alcohol;  the  mixture  is  allowed  to  cool,  after  which 
an  equal  volume  of  ether  is  added,  and  the  whole  passed  through 
a  covered  plaited  filter.  The  residue  is  washed  with  a  little  ether, 
the  entire  filtrate  distilled  to  recover  the  ether,  and  the  l'esidual 
storax  heated  on  a  water-bath  until  the  odour  of  ether  has  disap- 
peared. Good  storax  yields  70  per  cent,  and  upwards  of  purified 
product. 

Adulteration  of  Balsam  of  Peru.  O.  Schlickum.  (Archiv  der 
Pharm.  [3],  xx.  498-517;  and  Jmirn.  Chem.  Soc,  1882,  1339.) 
The  author  has  examined  the  means  for  detecting  and   estimatiug 
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the  following  adulterants : — Castor  oil,  balsam  of  copaiva,  purified 
storax,  alcoholic  solutions  (of  a  balsamic  consistence)  of  benzoin 
and  of  colophony. 

The  sp.  gr.  is  of  great  importance.  The  sp.  gr.  of  genuine  bal- 
sam of  Peru  being  1*140-1 '150,  and  that  of  all  the  above  adul- 
terants being  less. 

Trials  with  various  solvents  showed  that  alcohol  was  of  no  use. 
Carbon  bisulphide,  however,  gave  better  results.  Treating  1  part 
of  the  bodies  under  consideration  with  2  parts  of  carbon  bisul- 
phide, balsam  of  Peru  gave  16  per  cent,  of  resinous  residue;  storax 
solution  of  colophony,  balsam  of  copaiva,  and  castor  oil,  dissolved 
completely ;  and  benzoin  gave  a  60  per  cent,  residue. 

On  treating  1  gram  of  the  above  substance  with  0*3-0*4  gram 
dry  calcium  hydroxide,  and  treating  with  water  on  the  steam-bath 
for  three  or  four  hours,  benzene  extracted  from  the  residue  :  from 
balsam  of  Peru,  41  per  cent. ;  from  purified  storax,  35  per  cent.  ; 
from  balsam  of  copaiva,  its  essential  oil;  and  scarcely  anything 
from  castor  oil,  or  solution  of  benzoin  or  colophony. 

On  shaking  an  ethereal  solution  of  balsam  of  Peru  with  aqueous 
ammonia  (0*96  sp.  gr.),  two  yellowish  brown  layers  are  obtained, 
with  brownish  flocks  floating  between  them.  The  upper  layer  is 
an  ethereal  solution  of  the  balsam,  and  gives,  on  evaporation,  as 
residue,  about  80  per  cent,  of  the  original  balsam.  On  acidifying 
the  lower  ammoniacal  layer  with  acetic  acid,  it  becomes  milky,  the 
turbidity  disappears  when  it  is  boiled,  but  on  cooling,  it  again  be- 
comes turbid  from  separation  of  cinnamic  acid.  The  benzoin  solu- 
tion behaves  in  a  similar  manner.  Castor  oil  is  so  completely 
dissolved  by  the  upper  layer,  that  scarcely  anything  separates  on 
acidifying  the  lower.  The  resin  in  solution  of  colophony  and  balsam 
of  copaiva  combines  with  the  ammonia,  so  that  on  acidifying  and 
boiling  much  solid  resin  separates.  With  purified  storax  no  sepa- 
ration of  the  fluid  into  two  layers  takes  place,  but  a  stiff  glue  is 
formed,  which  will  scarcely  flow  from  the  glass. 

On  treatment  of  1  gram  of  the  substances  with  1  gram  of  sul- 
phuric acid,  and  subsequent  washing,  first  with  hot  and  then  with 
cold  water,  a  solid  brittle  mass  is  formed  (except  with  castor  oil), 
which  in  the  case  of  balsam  of  Peru,  balsam  of  copaiva,  and  colo- 
phony is  completely,  and  with  storax  and  benzoin  only  partly,  soluble 
in  ether.  In  the  case  of  castor  oil  a  greasy  mass,  perfectly  soluble  in 
ether,  is  produced.  The  residue  in  the  case  of  the  benzoin  is  com- 
pletely soluble  in  alcohol  or  acetone,  but  the  resin  from  storax 
leaves  a  residue  (about  7  per  cent,  of  the  original  storax),  called  styro- 
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genin  by  E.  Mylius,  who  found  its  composition  to  be  (Lg  H40  03. 
This  body  was  first  observed  by  the  author  (Pharm.  Zeitung,  1881). 

The  above  properties  of  the  different  adulterants  are  utilized  by 
the  author  for  their  detection  and  quantitative  estimation. 

The  Testing  of  Copaiba.  Dr.  H.  Hager.  (Pharm.  Gentralhalle, 
1882.)  The  thick  copaiba  balsam,  officinal  in  Germany,  has  a 
peculiar  relation  to  90  per  cent,  spirit  of  wine,  which  not  only  is  a 
proof  of  good  quality,  but  detects  almost  every  possible  falsification. 

It  gives  a  clear  solution  with  one  and  often  with  two  parts  of  90 
per  cent,  spirit.  If  two  or  three  more  volumes  of  the  same  spirit 
are  added,  the  mixture  becomes,  after  shaking,  very  turbid  and 
almost  milky. 

If  the  balsam  to  be  tested  is  mixed  with  a  volume  and  a  half  of 
90  per  cent,  spirit,  a  clear  solution  should  result.  If  it  is  turbid, 
there  may  be  present  resin  oil,  colophony,  gurjun  balsam,  or  some 
fatty  oil. 

If  the  solution  is  clear,  it  is  further  diluted  with  its  own  volume 
or  a  volume  and  a  half  of  the  same  spirit.  It  ought  to  become  very 
turbid.  If  it  remains  clear,  or  becomes  only  so  slightly  turbid  that 
a  layer  a  centimetre  thick  does  not  hinder  vision,  the  balsam  is 
adulterated  with  castor  oil,  turpentine  oil,  or  turpentine.  Sassafras 
oil  alone  does  not  interfere  with  the  relation  of  the  balsam  to  the 
spirit. 

A  similar  relation  exists  between  Peruvian  balsam  and  90  per 
cent,  spirit,  which  has  already  been  suggested  as  a  method  of 
testing. 

Podophyllin.  C.  C.  Klump.  (Pharm.  and  Clicm.,  January,  1883, 
23.)  The  author  gives  the  result  of  some  experiments  made  upon 
the  podophyllin  resin  of  commerce,  with  the  view  of  ascertaining 
if  the  portion  soluble  in  ether  represents  the  active  ingredient  of 
the  resin.  He  found  that  the  portion  of  the  resin  insoluble  in  ether 
did  not  produce  purgative  effects,  even  when  taken  in  the  dose 
of  2  grains;  while  j  of  a  grain  of  that  soluble  in  ether  proved 
purgative.  One  specimen  examined  by  him  contained  20  per  cent.  ; 
while  another,  prepared  according  to  the  process  of  the  U.  S. 
Pharmacopoeia,  gave  only  *G  per  cent.  The  use  of  alum  thus 
increases  the  product  by  20  per  cent,  of  insoluble  resin  above  the 
amount  of  soluble  rosin  yielded  by  the  official  process. 

Occurrence  of  Bassora  Gum  in  [_Cycadeae.  C.  R.  Placket t. 
(From  the  Australian  Supplement  to  the  Chemist  and  Druggist.) 
At  the  request  of  Paron  von  Mueller,  the  author  has  examined  the 
gum  exuded  by  Macrozamia  Fraseri  and  Macrozamia  Miguelli. 
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It  would  seem  that  hitherto  it  has  not  been  recorded  that  a  kiud 
of  gum  is  exuded  by  cycadaceous  plants,  although  the  abundance 
of  a  peculiar  starch  in  the  stems  of  the  Australian  Macrozamias  has 
been  noticed  in  various  publications,  and  also  in  the  pages  of  the 
Chemist  and  Druggist  by  Baron  von  Mueller.  This  gum  is  similar 
to  Bassora  and  cherry  gum,  is  secreted  both  from  the  stem  and 
fruit-cones  of  the  Macrozamias ;  in  general  appearance  it  is  not 
unlike  gum  acacice  ;  it  is  very  tough,  and  of  a  brownish  colour.  In 
the  experiments  upon  these  gums  from  M.  Fraseri  and  M.  Miguelli, 
it  was  found  that  they  were  with  difficulty  fractured,  and  swell  up 
and  soften  on  being  macerated  in  cold  water,  becoming  transparent 
gelatinous  masses,  and  not  rapidly  dissolving;  by  long- continued 
digestion  in  boiling  water,  the  less  soluble  matter  is  gradually 
brought  into  solution ;  the  clear  solution  dried  at  100°  C.  forms  a 
clear  and  hard  gum,  adhesive  to  the  touch  of  the  slightly  moistened 
finger.  The  addition  of  potassium  hydrate  renders  the  gum  readily 
soluble,  but  darkens  the  colour  considerably.  In  water  acidulated 
with  H2  S  04,  it  is  soon  dissolved,  and  a  flocculent  precipitate  is 
formed,  and  after  boiling  for  a  short  time  the  presence  of  sugar 
was  detected  on  the  addition  of  Fehling's  copper  test ;  absolute 
alcohol  produced  only  a  slight  turbidity  in  the  aqueous  solution. 
The  latter  will  keep  undecomposed  for  several  days,  and  dries  up 
very  slowly ;  therefore  this  gum,  even  if  more  adhesive,  could  not 
be  used  as  a  substitute  for  gum  arabic.  Ferric  chloride  produces 
no  action  upon  the  solution  whatever.  The  ash  yielded  was  found 
to  be  equal  to  T75  per  cent.,  and  composed  of  lime,  iron,  sodium, 
potassium,  carbonic  acid,  sulphuric  acid,  and  chlorine. 

This  gum  is  therefore  analogous  to  Bassora  gum,  or  tragacanth, 
and  similar  gummous  exudations  of  plants ;  whether  it  can  be  used 
instead  of  gum  tragacanth  has  yet  to  be  tried.  This  gum  was  not 
found  to  possess  any  of  the  deleterious  acridity  which  pervades  the 
sap  of  the  cycads  generally,  and  which  renders  their  fruit,  in  a  raw 
state,  poisonous. 

Gum  of  Bassora  is  white  and  honey-coloured,  mealy,  and  silvery 
on  its  surface,  and  in  the  form  of  somewhat  flattened  and  elongated 
masses.  It  is  insipid,  and  crackles  between  the  teeth.  In  water  it 
swells  up  to  a  transparent  jelly,  but  only  a  small  portion  dissolves. 
The  soluble  portion  contains  arabin,  amounting  to  about  1  per  cent. 
of  the  gum;  the  insoluble  portion  contains  bassorin.  It  dissolves 
with  the  aid  of  heat  in  potash  and  weak  acid. 

Chinese  Camphor.  F.  Newcome.  (Medical  Press  and  Circular, 
August  2nd,  1882.)     In  China  camphor  is  grossly  adulterated  with 
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a  glue  obtained  by  boiling  a  rattan  creeper,  locally  called  T'engtsai. 
This  weed,  growing  luxuriantly  in  the  interior  of  Formosa,  from 
whence  all  Chinese  camphor  is  derived,  is  full  of  a  glutinous  matter 
which  boiling  water  converts  into  a  colourless  glue.  Mixing  this 
with  the  pure  camphor  and  a  small  percentage  of  water  prevents 
evaporation,  though  naturally  destroying  the  high  quality  of  the 
article  itself.  Camphor  so  adulterated  will  keep,  it  is  said,  for  a 
couple  of  months  without  loss ;  indeed,  will  bear  the  journey  to 
Europe  without  suffering  appreciable  diminution.  Experiments 
recently  made  have  demonstrated  the  existence  of  two  parts  of  glue 
to  three  of  camphor  in  certain  samples  offered  in  the  Tamsui 
market,  rendering  the  article  absolutely  useless. 

Very  little  of  the  camphor  manufactured  in  Formosa  is  consumed 
by  the  Celestials,  nearly  all  being  shipped  to  foreign  countries.  On 
the  other  hand,  they  continue  importing  for  their  own  use  the  more 
precious  natural  article  secreted  by  the  Dryohalanops  camphora  of 
Sumatra  and  Borneo.  For  these  concrete  masses,  commonly  known 
as  Camphor  Baroos,  fancy  prices  are  still  paid  :  31s.  a  pound  was 
the  import  price  at  Ningpo  last  year.  Of  this  fine  camphor  but 
a  small  quantity  finds  its  way  to  Europe ;  the  relative  cheapness  of 
the  manufactured  article  driving  it  quite  out  of  the  markets, 
although  it  is  well  known  the  native  manufacturers  in  Formosa 
place  no  special  reliance  on  their  own  product,  which,  they  say, 
possesses  little  or  no  virtue. 

Oil  of  Gaultheria.  W.  P.  Underhill.  (Amer.  Journ.  PJiarm., 
April,  1883.)  The  author,  who  has  distilled  this  oil  since  1874,  gives 
the  average  yield  as  10  pounds  from  a  ton  of  the  leaves,  the  highest 
yield  being  14,  and  the  lowest  9.  The  larger  yield  is  obtained 
when  the  season  is  dry.  The  cost  of  the  leaves  delivered  at  the 
mill  is  1|  cents  per  pound,  and  it  is  very  difficult  to  obtain  leaves 
at  that  price.  Since  it  will  require  about  200  pounds  of  leaves  to 
make  1  pound  of  oil,  the  cost  of  the  latter  is  3"00  dollars  for  the 
leaves  alone.  The  author  does  not  believe  that  the  large,  sleazy 
leaves  of  New  Jersey  yield  more  oil  than  the  stiff,  hard  and  brittle 
leaves  of  New  Hampshire. 

Aconite  Root.  Dr.  Squibb.  (Pha/rm.  Journ.,  3rd  series,  xiii. 
343.)  The  author  gives  some  valuable  results  obtained  by  himself 
in  experiments  with  aconite  (Ephcmeris,  i.  123).  He  considers  it 
a  good  test  of  the  quality  of  the  root,  if  eight  out  of  ten  roots, 
broken  across  the  middle,  give  a  tingling  taste  when  a  minute 
fragment  is  bitten  off  and  chewed  for  a  moment  between  the  front 
teeth,     Ho  remarks  concerning   the   alkaloids   that  pseudacouitine 
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has  a  less  tingling  taste  and  more  of  a  peppery  heat  in  it,  and  is 
about  ten  times  stronger  than  aconitia.  In  one  European  specimen 
of  aconitine,  the  taste  was  so  bitter  that  Dr.  Squibb  believed  it 
to  consist  chiefly  of  a  decomposition  product,  picraconitine.  The 
relative  strengths  of  four  samples  of  alkaloids  compared  by  him 
with  a  standard  solution  were  as  follows :  Aconitia  of  unknown 
maker,  1  ;  Merck's  aconitine,  8 ;  Merck's  psendaconitine,  83 ; 
Duquesnel's  aconitine,  111.  He  further  remarks  that  the  last- 
mentioned  produces  a  very  different  impression  on  the  mouth  from 
that  of  either  of  the  other  aconitias,  and  from  that  of  the  root  of 
A.  Napellus,  causing  in  a  greater  degree  the  tingling  element,  which 
commences  almost  immediately,  while  that  of  pseudaconitia  is 
delayed  from  five  to  ten  minutes.  It  also  diminishes  rapidly,  which 
is  not  the  case  with  pseudaconitia.  The  paper  is  full  of  valuable 
information,  and  deserves  a  careful  perusal. 

Constituents  of  Galanga  Root.  E.  Jahns.  (Archiv  der  Pharm., 
ccxx.  161.)  The  author  has  isolated  the  following  compounds  from 
the  galanga  root :  Kampherid,  C16  H12  06.  H3  O,  crystallizing  in 
yellowish  needles  (m.  p.  221°)  which  are  slightly  soluble  in  water, 
ether,  and  benzene,  freely  soluble  in  alcohol,  soluble  in  alkalies  to 
an  intensely  yellow  solution  and  in  concentrated  sulphuric  acid 
to  a  yellow  solution,  with  a  strong  blue  fluorescence.  Galangin, 
Cli  H10  Ot  .H2  0,  crystallizing  from  its  solution  in  aqueous  alcohol 
in  yellowish  white  needles  (m.  p.  214°).  The  reactions  of  this 
body  are  very  similar  to  those  of  kampherid  ;  its  solution  in  con- 
centrated sulphuric  acid,  however,  is  non-fluorescent.  Alpinin, 
C17H1206,  crystallizes  in  yellowish  needles  (m.  p.  173°)..  Its  reac- 
tions are  similar  to  those  of  galangin. 

The  Specific  Gravity  of  Jalap.  Dr.  H.  Hager.  (Pharm.  Cen- 
tralhalle,  1882,  No.  27.)  In  order  to  determine  the  specific  gravity 
of  jalap,  the  author  took  five  tubers  of  similar  appearance,  and 
threw  them  into  water,  when  all  but  one  sank  under.  Resin  and 
sugar,  which  are  present  in  the  tubers,  render  them  heavier  than 
water.  The  sp.  gr.  of  the  resin  is  T15-l"16,  and  that  of  sugar 
l"5-l-6.  The  tubers  which  sunk  in  water  were  found  to  have  a 
sp.  gr.  of  T150-T180.  Hence  the  minimum  specific  gravity  may 
be  put  at  1*140,  and  the  pharmacist  should  reject  any  jalap  having 
a  lower  gravity. 

The  determination  is  best  made  by  means  of  a  solution  of  common 
salt  having  the  sp.  gr.  1  •140-1"  142;  and  the  requirement  is  that  at 
least  ninety  tubers  out  of  every  hundred  should  sink  in  this  liquid. 

To  prepare  such  a  solution,  two  hundred  grams  of  dry  commercial 
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table  salt  are  dissolved  in  T055  c.c.  (or  grams)  of  water.  About 
fifty  tubers  are  tben  immersed  in  this  liquid,  while  being  stirred,  at 
a  temperature  of  15-17°  C.  Should  some  of  the  tubers  be  retained 
on  the  surface  by  numerous  adhering  air-bubbles,  it  is  only  neces- 
sary to  rub  them  with  the  finger,  when  they  will  readily  become 
wet.  After  examination,  the  tubers  are  put  into  a  sieve,  washed 
off  with  water,  and  dried  with  a  linen  cloth. 

Although  it  is  stated  above  that  1'140-1'142  may  be  set  down  as 
the  lowest  permissible  specific  gravity,  it  will  probably  be  found,  on 
further  examination,  that  the  limit  may  be  raised  to  1150. 

Jalap.  W.  Coblentz.  (Abstract  of  an  inaugural  essay  ;  Atner. 
Journ.  Pharm.,  1882,  385.)  Commercial  air-dry  jalap  of  fair  quality 
was  examined. 

1.  Moisture. — 5  grams  of  jalap,  heated  to  100°  C.  until  it  ceased 
to  lose  weight,  lost  '388  gram=  7'76  per  cent. 

2.  Ash. — 5  grams  of  jalap  on  incineration  yielded  '5508  gram  = 
H'016  per  cent,  of  ash,  of  which  3529  per  cent,  was  soluble  in 
water,  38-23  per  cent,  soluble  in  hydrochloric  acid,  8-82  per  cent, 
soluble  in  soda,  and  17'64  per  cent,  insoluble.  The  ash  consisted 
of  sulphates,  phosphates,  chlorides,  and  carbonates  of  potassium, 
sodium,  calcium,  and  magnesium,  and  silica. 

3.  Benzol  Extract. — 50  grams  of  jalap,  exhausted  with  pure 
benzol,  yielded  9'331  gram  =  18'G2  per  cent,  of  extract  of  a  yellowish 
brown  colour,  a  nauseous  smoky  odour,  and  sweetish  acrid  taste ; 
dissolved  in  absolute  alcohol,  and  the  solution  precipitated  by  water, 
it  gave  8035  gram  =  16*07  per  cent,  of  resin,  and  on  evaporation  of 
the  aqueous  liquid,  "648  gram  of  yellowish  brown  sweetish  extract, 
which  contained  sugar,  was  free  from  tannin,  and  yielded  a  yellowish 
precipitate  with  basic  lead  acetate.  The  resin  was  ascertained  to 
be  insoluble  in  oil  of  turpentine,  sparingly  soluble  in  petroleum 
naphtha  and  methylic  alcohol,  soluble  in  alcohol,  amylic  alcohol, 
chloroform,  and  acetic  acid.  On  being  repeatedly  dissolved  in 
alcohol  and  precipitated  in  water,  it  became  white  and  almost 
inodorous. 

4.  Resin. — On  exhausting  the  resin  with  strong  ether  and 
ovaporating,  -41139  gram  =  5'12  percent,  of  a  soft  resinous  mass  was 
obtained,  having  a  greenish  brown  colour,  a  disngrceable  acrid  taste, 
and  the  peculiar  odour  of  jalap ;  its  alcoholic  solution  has  an  acid 
reaction  ;  its  solution  in  caustic  alkali  is  red-brown  and  is  pre- 
cipitated by  hydrochloric  acid. 

The  resin  insoluble  in  ether  weighed  7"G24  grams  -  94-88  per 
cent.     Its   alcoholic  solution   is  neutral  to  litmus  ;    its  solution   in 
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potassa  is  bright  yellow  and  is  not  disturbed  on  the  addition  ot  an 
acid.  With  nitric  acid  the  resin  evolves  nitrous  oxide  and  is 
coloured  bright  yellow.  Among  the  products  of  oxidation  oxalic 
acid  is  found. 

5.  Alcoholic  Extract. — The  drug  exhausted  with  benzol  was 
treated  with  80  per  cent,  alcohol ;  on  evaporating  the  tincture, 
5'508  grams  =  11'016  per  cent,  of  a  red-brown  tough  extract  was 
obtained;  of  this  "912  gram=  16'5per  cent,  was  soluble  in  absolute 
alcohol,  and  this  portion  had  an  acid  reaction,  reduced  Fehling's 
solution,  was  free  from  tannin,  and  was  partly  precipitated  by  sub- 
acetate  of  lead. 

The  portion  insoluble  in  absolute  alcohol  was  entirely  soluble  in 
water  and  was  partly  precipitated  by  basic  lead  acetate. 

6.  Gold  Water  Extract. — Cold  water  took  up  from  the  drug  2"59 
grams  =  5*18  per  cent,  of  extract,  consisting  of  gum  and  colouring 
matter. 

7.  Starch  was  estimated  by  boiling  the  root  with  water,  and 
this  extract  for  a  long  time  with  dilute  acid,  and  calculating  from 
the  glucose ;  the  amount  was  3-6  grams  =  7*2  per  cent. 

8.  Alkali  Extract. — Boiling  dilute  soda  solution  dissolved  1*29 
gram  =  2-58  per  cent,  of  albuminous  and  colouring  matters. 

Poivdered  Jalap. — Twelve  samples  were  assayed  for  the  resin, 
which  was  found  to  vary  from  3'8  to  16-2  per  cent.,  the  average 
being  8T  per  cent.  ;  this  resin  was  not  further  examined. 

Chinese  Rhubarb.  F.  Newcombe.  (Medical  Press  and  Cir- 
cular, Aug.  2nd,  1882.)  Rhubarb  grows  wild  in  all  the  northern 
and  western  provinces,  yet  nowhere  does  it  seem  to  be  brought 
under  cultivation,  invariably  being  found  in  a  wild  state.  Several 
varieties  of  rheum  plant  are  indigenous  to  China,  some  being 
inestimably  valuable,  and  others  almost  worthless.  Shensi  roots 
are  by  far  the  most  esteemed,  those  coming  from  the  Kanchow 
district  being  perhaps  the  more  prized  of  all.  This  rhubarb,  the 
best  in  the  market,  can  be  readily  distinguished  from  other  kinds. 
The  roots  are  large,  smooth,  and  extremely  fragrant ;  whereas 
those  obtained  in  the  province  of  Szechwan  ai'e  smaller,  rough  on  the 
exterior,  deficient  in  flavour,  and  when  cut  give  out  little  scent. 
Best  Szechwan  rhubarb  commands  only  about  one  half  the  price 
asked  for  Shensi  rhubarb,  while  inferior  qualities  fetch  from  one- 
tenth  upwards.  In  this  connection  it  is  interesting  to  note  how 
strongly  many  Chinese  hold  by  the  belief  in  the  utter  inefficacy  of 
roots  grown  in  the  southern  provinces,  which,  according  to  then- 
theory,  are  only  good  to  sell  to  the  English  barbarians.     As  a  fact, 
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Russian  merchants  look  at  no  rhubarb  that  does  not  bear  on  its 
face  evidence  of  a  northern  derivation.  In  this,  unfortunately,  they 
are  not  imitated  by  their  English  rivals,  who  buy  anything  that  is 
offered,  so  long  as  the  price  is  sufficiently  tempting  or  holds  out 
a  prospect  of  additional  profit.  This  points  to  the  necessity  of 
medical  men  and  retail  druggists  exercising  extreme  care  in  the 
selection  of  their  rhubarb,  and  perhaps  more  important  still,  to 
buy  only  of  persons  in  whose  judgment  and  honesty  they  can  place 
entire  dependence. 

Another  good  sample  arrives  at  Tientsin  from  Hsining,  in  Kansuh, 
after  which  town  it  takes  its  name.  Chungch'i  rhubarb  is  also 
greatly  prized,  while  Chichuang,  Taihuang,  and  Shanhuang,  are 
about  as  worthless  as  well  can  be.  Doubtless,  however,  as  Mr. 
Detring  remarks,  a  considerable  percentage  of  inferior  rhubarb  is 
nothing  more  than  dock-plant  root,  sold  under  the  fashionable 
name.  Upon  the  properties  of  this  sham  we  cannot  speak  authori- 
tatively, but  quite  likely  it  possesses  properties  similar  to  those  of 
the  yellow  dock  and  other  European  species  of  this  order.  The 
greater  part  of  this  rubbish  is  bought  for  the  English  market.  The 
other  producing  districts  besides  those  mentioned  above  are  Chihli, 
Honan,  and  different  parts  of  Thibet,  from  whence  several  very  fine 
varieties,  formerly  sent  overland,  via  Kiakhta  through  Russia,  are 
obtained. 

Moravian  Rhubarb.  (Neiv  Remedies,  Sept.,  1882.)  The  culture 
of  Ttheum  compactum  in  Moravia  was  commenced,  in  the  beginning 
of  the  present  century,  by  Prikryl,  apothecary  in  Austerlitz.  Until 
about  twenty-five  or  thirty  years  ago  the  root  was  largely  exported 
to  Lyons  and  Milan,  where  it  was  used  for  dyeing  silk.  With  the 
use  of  chemicals  for  dyeing,  the  price  of  this  rhubarb  receded  to 
about  ten  florins  per  hundredweight,  but  more  recently  has  advanced 
again,  and  is  about  one  florin  per  pound  for  triennial  roots.  This 
rhubarb  is  again  largely  exported,  chiefly  to  Russia,  whence  it  is 
exported  again  as  Asiatic  rhubarb.  Professor  Dr.  A.  Vogl  has 
pointed  out  histological  differences  by  which  this  article  may  be 
distinguished  from  Chinese  rhubarb  ;  but  a  correspondent  insists 
that  even  in  this  respect  it  will  resemble  the  latter  much  more 
closely  if  permitted  to  remain  in  the  ground  for  five  or  six  years. 
The  commei'cial  article  is  said  to  yield  extracts,  tinctures,  and  in- 
fusions, which,  not  only  in  colour,  odour,  and  taste,  but  likewise  in 
activity,  compare  favourably  with  the  corresponding  preparations 
of  Chinese  rhubarb.  The  author  urges  the  employment  of  this 
rhubarb,  partly  for  patriotic  reasons  as  far  as  Austria-Hungary 
is   concerned,  but  chiefly  on  account  of  its  low   price  and   its  good 
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effects,  these  being  fully  secured  if  five  parts  of  Moravian  rhubarb 
be  used  in  place  of  four  parts  of  the  Chinese  root,  as  was  pointed 
out  already,  in  1808,  by  Trommsdorff. 

Mahomic  Aquifolia,  s.  Berberis  Aquifolia.  Dr.  J.  Moeller. 
(Pharm.  Centralhalle,  1882,  356,  357.  From  Amer.  Journ.  Pharm.) 
The  author  has  submitted  the  root  (stem  ?)  to  a  microscopical 
examination,  with  the  following  results  : — 

The  wood  shows  scarcely  an  indication  of  annual  layers.  The 
ducts  are  variable  in  size,  rarely  exceeding  0"1  mm.,  scattered,  fre- 
quently several  united  tangentially,  the  terminal  wall  perforated, 
the  lateral  well  densely  dotted  and  occasionally  spirally  striate ;  the 
wood  parenchyma  is  scanty. 

The  young  bark  has  no  sclerotic  cells ;  in  older  bark  the  paren- 
chyma becomes  thick-walled,  forming  layers  resembling  concentri- 
cally arranged  bast  layers ;  but  bast  fibres  are  entirely  absent,  and 
the  parenchyma  is  short,  rarely  forming  more  than  three  layers. 
The  primary  medullary  rays  are  composed  of  10  or  15  rows  of  cells, 
and  widen  gradually  to  a  layer  of  1  m.m.,  or  more.  Later  on 
secondary  medullary  rays  are  formed  singly  in  each  bark  ray,  and 
attain,  centripetally,  considerable  width.  The  inner  cell-groups  of 
the  medullary  rays  become  sclerotic  without  changing  size  or  shape. 
The  middle  bark  consists  of  thin-walled,  tangentially  elongated 
parenchyma,  and  is  covered  by  delicately  flat-celled  cork. 

The  parenchyma  contains  a  golden  yellow  substance  soluble  in 
water,  while  the  sclerotic  cells  of  the  wood  and  bark  retain  the 
colour.  Berberine  nitrate  could  not  be  obtained  by  Bddeker's 
microchemical  reaction  ;  only  traces  of  calcium  oxalate  are  present, 
and  crystals  are  rarely  observed  ;  but  sulphuric  acid  causes  the 
separation  of  a  few  needles  of  calcium  sulphate.  Starch  is  absent, 
indicating  that  the  root  is  collected  in  summer. 

Relation  between  Starch  and  Atropine  in  Belladonna  Root.  F . 
Buddell.  (Archiv  cler  Pharm.  [3],  xx.  414.)  Belladonna  roots 
containing  starch  always  contain  a  larger  proportion  of  atropine 
than  those  in  which  starch  is  absent.  The  roots  of  young  plants 
contain  little  or  no  starch.  As  the  plant  ages  the  starch  increases, 
and  with  it  the  percentage  of  alkaloid. 

The  Root  of  Ionidium  Ipecacuanha  as  an  Adulterant  of  Senega. 
Prof.  Charbonnier.  {Journ.  de  Pharm.  et  de  Chim.,  1883,  44.) 
The  author  has  met  with  senega  root  adulterated  with  15  per  cent, 
of  the  root  named.  The  latter  occurs  in  greyish  white  pieces  about 
5  to  6  centimeters  long,  and  of  the  thickness  of  a  goose  quill.  It 
is  irregularly  undulated,  branched  below,  and  beset  with  small  rem- 
nants of  ligneous  stems  above.     It  is   strongly  wrinkled  longitu- 
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dinally,  and  irregularly  fissured  transversely;  the  cortical  substance 
is  thin  and  adheres  firmly  to  the  yellowish  meditullium. 

Megarrhiza  Califomica,  Torrey.  W.  M.  Young.  (Proc.  Gal. 
Coll.  Pharm.,  1883,  52.)  The  root  of  this  cucurbitaceous  plant  has 
been  examined  by  J.  P.  Heaney  (see  abstract,  Year-Booh  of  Phar- 
macy, 1877,  p.  197).  The  bitter  glucoside,  megarrhizin,  has  been 
recently  prepared  in  a  purer  state  by  the  author;  its  decomposition- 
product,  now  named  megarrhizein,  was  obtained  in  white  feathery 
crystals  soluble  in  hot  water,  alcohol,  and  chloroform,  insoluble  in 
ether  and  cold  water ;  it  is  purgative  in  doses  of  \  grain. 

The  author  found  also  a  second  glucoside,  megarrhin,  which  re- 
sembles saponin,  and  possesses  the  property  of  dilating  the  pupils  ; 
also  two  resins,  one  soluble  in  alcohol  and  the  other  soluble  in  ether. 

The  Bitter  Principle  of  Laserpitium  Latifolmm.  Dr.  R.  Kiilz. 
(Ghem.  Zeitung,  1883,  455.)  The  root  of  this  plant,  known  as 
white  gentian  root,  contains  a  bitter  principle,  laserpitin,  which  is 
obtained  by  repeatedly  extracting  the  finely  divided  root  with 
petroleum  ether,  concentrating  the  filtered  liquid  by  distillation,  and 
allowing  the  residual  liquid  to  evaporate  and  crystallize.  The  crys- 
tals are  purified  by  recrystallization  from  boiling  petroleum  ether, 
and  then  form  large  colourless  crystals  of  the  monoclinic  system, 
having  the  composition  C15  H22  0±,  aud  melting  at  113°  C. 

Upon  heating  laserpitin  with  sodium  acetate  and  an  excess 
of  acetic  anhydride,  the  acetyl  derivative,  C15  H21  (C2  H3  0)  04,  is 
obtained,  which  crystallizes  in  short,  thick,  colourless  needles  melt- 
ing at  113°  C. 

By  the  action  of  K  H  0,  laserpitin  is  split  into  laserol  and  angelic 
acid.  The  former  could  be  obtained  only  as  a  brown  resinous 
mass ;  the  decomposition  is  presumed  to  occur  according  to  the 
equation  : — 

2  01B  H22  04  +  H2  0  =  C20  H30  05  +  2  C,  H8  02. 

Cuprea  Bark.  G.  Korner.  (Pharm.  Journ.,  3rd  series,  xiii.  246  ; 
mid  Journ.  Ghem.  Soc,  1883,  66.)  The  bark  employed  differs  from 
ordinary  cinchona  bark,  in  that  its  aqueous  solution  becomes  red- 
dish violet  on  the  addition  of  potash,  and  moreover,  it  yields  caffeic 
acid  when  employed  for  the  manufacture  of  sulphate  of  quinine; 
the  caffeic  acid  is  found  in  the  mother-liquors  as  quinine  caffeate. 
The  author  has  obtained  the  acid  from  the  bark  by  the  following 
process,  the  yield  being  about  0'5  per  cent. : — The  powdered  bark 
is  first  extracted  with  ether  and  then  thoroughly  with  boiling  alco- 
hoil.  The  latter  extract  is  evaporated  to  dryness,  and  the  residue 
treated    with   2!    times  its  weight    of  boiling  water  and  its    own 
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weight  of  potash  ;  the  whole  is  then  boiled  for  three  hours,  super- 
saturated with  dilute  sulphuric  acid,  filtered  hot,  and  extracted  with 
ether.  This  extract  is  concentrated  until  crystals  form.  The  crys- 
tals are  well  washed  with  small  quantities  of  ether,  and  are  purified 
by  boiling  with  animal  charcoal  and  recrystallizing.  They  form 
brilliant,  hard,  yellowish  tables,  with  4-8  per  cent,  water  of  crystal- 
lization. From  acetic  acid  they  separate  in  crusts  of  opaque 
nodules,  which  decompose  without  melting  at  212°,  and  have  the 
formula  C9  H8  04  +  |  H2  0,  and  they  give  the  characteristic  reactions 
of  caffeic  acid.  Dimethylcaffeic  acid  and  methylic  dimethylcaffeate 
were  prepared  from  the  acid  and  identified. 

The  presence  of  this  acid  furnishes  an  additional  proof  of  the 
relationship  existing  between  the  coffee  and  cinchona  plants. 

Cuprea  Bark.  Dr.  O.  Hesse.  (Ber.  der  deutsch.  chem.  Ges.,  xvi. 
58-63.)  The  author  has  previously  shown  (Ber.,  iv.  818)  that 
this  false  cinchona  bark"1  contains  chinchona  alkaloids,  and  that  it 
answers  to  the  same  tests  as  the  genuine  barks  (Annaleii,  clxvi. 
218).  It  has  several  times  appeared  in  the  market,  and  is  now 
found  in  enormous  quantities  in  London.  A  microscopic  exam- 
ination has  satisfactorily  shown  that  it  is  derived  from  Remiji-i 
peduncidata,  as  stated  by  Triana.  It  contains  quinine,  quinidine, 
cinchonine,  and  amorphous  bases,  but  no  cinchonidine  or  paricine. 
By  the  action  of  permanganate  in  acid  solution  on  the  quinine, 
quinidine,  and  cinchonine,  small  quantities  of  the  hydro-bases  are 
produced.  On  boiling  the  amorphous  bases  with  water,  cincholine 
is  obtained,  and  also  diquinidine,  C40  H46  N4  03  ;  the  platinochloride 
of  this  base,  C40  H46N4  03,  2  H2  Pt  C1C  +  4H2  0,  forms  a  dense 
yellow  powder.  Certain  other  barks  have  at  different  times 
appeared  under  the  name  of  cuprea  bark,  as  for  instance,  Buena 
magnifolia,  Bemijia  'purdic.ana,  etc.  The  base  contained  in  cuprea 
bark,  which  in  composition  and  certain  properties  resembles  cus- 
conine,  differs  from  the  latter  in  the  following  properties : — it 
melts  at  144°  (instead  of  at  110°),  crystallizes  with  1  mol.  H2  O 
(cusconine  with  2 H2  0),  dissolves  with  greater  difficulty  in  cold 
alcohol,  and  turns  the  plane  of  polarised  light  to  the  right,  cusco- 
nine being  laevorotatory.  This  concusconine,  therefore,  bears  the  same 
relation  to  cusconine  that  quinidine  does  to  quinine.  The  base 
previously  assumed  to  be  aricine  is  found  to  be  a  distinct  body,  and 
of  different  composition,  C19H24lSr20.  .  It  melts  at  184°,  is  dextro- 
rotatory, and  turns  red  litmus  blue.  Its  solution  in  sulphuric  acid 
does  not  fluoresce  ;  with  chlorine  and  ammonia,  no  green  coloration 
is  produced.  The  platinochloride,  (C19  H24  N"2  0)2,  H2  Pt  Cl6,  forms 
a  yellow  flocculent  precipitate.   The  normal  sulphate,  (C19H24N20)2, 
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H3  S  04,  crystallizes  in  prisms  spai'ingly  soluble  in  alcohol,  readily 
in  water.  The  body  formed  by  oxidation  with  acid  permanganate 
is  probably  identical  with  Arnaud's  cinchonamiue.  Another  base 
contained  in  cuprea  bark  is  concitsconidine,  C23  H26N2  04,  correspon- 
ding to  cusconidine.  It  melts  at  12-i0,  and  is  an  amorphous  yellow- 
ish white  powder.  The  platinochloride,  (C23H26N"2  04)2,  H2  Pt  Cl6 
+  5  H2  0,  forms  an  amorphous  flocculent  precipitate. 

Cuprea  Bark.  Prof.  G.  Planchon.  (JPharm.  Journ.,  3rd  series, 
xiii.  183,  from  Joum.  de  Pharm.)  The  author  throws  some  fresh 
light  on  the  source  of  this  bark.  A  microscopical  examination 
of  the  specimens  supplied  to  him  by  M.  Triana  showed  that 
the  barks  derived  from  Bucaramauga,  in  the  north,  and  from 
Llanos,  the  southern  district,  both  present  the  same  characters  and 
are  evidently  both  furnished  by  Semijia  pediment ata.  The  cin- 
chonamine  bark  of  M.  Arnaud  presents  different  microscopical 
characters,  and  is  referred  by  M.  Planchon  to  B.  purdieana.  He 
remarks  that  a  microsopical  examination  has  never  yet  deceived 
him  in  the  solution  of  like  problems.  A  singular  confirmation  of 
the  value  of  this  method  of  research  occurs  in  the  form  of  a  post- 
script to  M.  Planchon's  article,  in  which  he  states  that  since  it  was 
written,  M.  Triana  has  received  information  to  the  effect  that  the 
cinchonamine  bark  does  not  come  direct  from  Bucaramanga,  but 
only  passes  through  it,  being  collected  near  Antioquia,  on  the  other 
side  of  the  Magdalena  river.  Further,  that  a  large  exporter  of  the 
cuprea  bark  has  recognised  the  southern  bark  as  the  produce  of 
B.  pedunculata. 

E6sum6  of  Various  Methods  for  Determining  the  Total  Alkaloids 
in  Cinchona  Barks.  H.  Meyer.  (Archiv  der  Pharm.,  Nov.  27th, 
1882.  From  Chem.  and  Drugg.)  The  author  has  carefully  examined 
and  compared  the  various  methods  in  vogue  for  determining  the 
total  alkaloids  in  cinchona  barks,  and  has  further  worked  out  ;i 
new  method  of  his  own.  The  following  is  a  resume  of  his  investi- 
gation : — 

1.  When  finely-powdered  cinchona  bark  is  boiled  for  an  hour 
with  freshly-prepared  milk  of  lime  and  'JO  per  cent,  alcohol,  the 
whole  of  the  alkaloids  present  in  the  bark  is  brought  into  solution. 

2.  Previous  maceration  with  dilute  sulphuric  acid  or  alcohol 
acidulated  with  this  acid  is  only  useful  iu  cases  of  imperfect  ex- 
traction, as  in  the  method  of  Prollius  (seethe  Chemist  and  Druggist, 
1881,  397)  and  does  not  yield  better  results  than  the  extraction 
with  milk  of  lime. 

3.  In  the  separation  of  the  alkaloids  themselves,  repeated  extrac- 
tion by  agitation  with  the  solvent  is  far  preferable  to  precipitation. 
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4.  The  separation  of  chinovic  acid,  chinovine,  and  a  certain 
wax-like  fat  may  be  effected  without  loss  by  mixing  the  alcoholic 
infusion,  previous  to  evaporation,  with  an  excess  of  sulphuric  acid, 
and  then  evaporating  gradually  under  constant  stirring.  The  above 
substances  are  then  found  in  a  state  of  fine  suspension  in  the  liquid, 
and  admit  of  being  completely  washed  out. 

5.  Only  by  means  of  protracted  decoction  and  displacement  of 
the  cinchona  lime  is  it  possible  to  extract  the  entire  amount  of 
alkaloids  present  in  the  bark  operated  on. 

6.  According  to  H.  Meyer's  modified  lime-alcohol  method,  the 
total  percentage  of  alkaloids  in  a  given  bark  may  be  ascertained  in 
twelve  hours,  or  with  ease  in  two  days. 

7.  All  other  methods  of  extracting  the  cinchona  powder,  either 
by  means  of  dilute  acids  (De  Vrij,  Hager),  mixtures  of  chloroform, 
and  glacial  acetic  acid  (Eykman),  or  chloroform,  alcohol,  and 
ammonia  (Prollius),  are  imperfect,  a  considerable  cpiantity  of  alka- 
loids always  remaining  in  the  bark. 

8.  The  methods  of  Professor  Gunning  and  Prollius  give  too  high 
results,  for  impurities,  such  as  calcium  chinovate,  chinovine  lime, 
and  a  wax-like  fat,  are  thereby  reckoned  among  the  alkaloids,  and 
calculated  as  such. 

The  following  table  will  afford  a  view  of  the  results  obtained  by 
the  various  methods.  The  figures  represent  in  part  the  average  of 
a  number  of  analyses. 


Percentage  of  Pure  Alkaloids. 

Method. 

Cort.  Cinch. 
Succirubr. 
Javaneus. 

Cort.   Cinch. 
Calisayse. 

Cort.  Cinch. 
Offlc.     (P.G.) 

3-75 

2-76 



Prollius,  non-modified.     . 

6-33 

— 

— 

Prollius,  modified,  -without  ma- 

ceration with  acid     .... 

4-14 

3-7 

5-12 

Prollius,  modified,  previous  ma- 

ceration with  acid    .... 

4-77 

4-17 

5-54 

De  Vrij 

4-60 

3-86 

5-85 

Eykman,     chloroform,     glacial 

4-72 

3-9 

5-81 

Gunning,  non  modified    .     .     . 

8-12 

— 

— 

Gunning,  modified 

5-16 

— 

— 

Meyer 

5-4 

4-6 

6-57 

Meyer,   maceration  with   2  per 

cent,  sulph.  acid.     ... 

5-42 

4-59 

6-67 

Meyer,  maceration  with  90  per 

cent,  alcohol  and  sulph.  acid . 

5-38 

4-61 

665 

Meyer,  maceration   with  50  per 

cent,  alcohol 

5-4 

4-57 

— 

208  YEAR-BOOK    OP    PHARMACY. 

Various  Methods  of  Assaying  Cinchona  Barks.  (Zeitschr.  fur 
Analyt.  Chem.;  Chemical  News,  xlvii.  240.)  Prollius  shakes  up 
5  grams  powdered  bark  with  a  mixture  of  38  parts  alcohol,  10 
parts  chloroform,  and  2  parts  ammonia,  in  a  stoppered  flask ; 
decants  off  the  liquid  after  some  hours  as  clear  as  possible,  and 
mixes  them  with  5  parts  finely  powdered  hydrate  of  lime,  which  at 
once  decolorizes  the  vinous  red  liquid,  whilst  the  alkaloids  remaiu 
in  solution.  The  liquid  is  filtered,  weighed,  and  gradually  evapo- 
rated, when  the  quinine  remains  in  a  varnish-like  state,  but  the 
other  alkaloids  as  crystals.  The  weight  of  the  residue  gives  the 
percentage  of  the  bai'k  in  alkaloids. 

For  determining  the  quinine  and  the  secondary  alkaloids  soluble 
in  ether,  Prollius  recommends  a  mixture  of  88  parts  ether,  4  parts 
ammonia,  and  8  parts  alcohol.  Three  grams  of  powdered  bark 
are  digested  for  some  hours  with  30  grams  of  this  mixture,  shaking 
frequently.  After  the  powder  has  settled,  20  grams  of  the  solution 
are  decanted  off  clear,  and  shaken  up  with  5  to  6  drops  of  dilute 
sulphuric  acid,  or  so  much  that  it  slightly  predominates.  The  alka- 
loids settle  to  the  bottom  of  the  vessel  as  an  acid,  thick-flowing, 
aqueous  solution.  The  ether  is  decanted  off,  and  the  residue  of  the 
alkaloids  is  removed  from  it  by  agitation,  first  with  2  grams  and 
then  with  1  gram  ammonia.  The  united  solutions  of  the  latter  are 
heated  to  expel  the  alcohol,  and  are  precipitated,  whilst  warm,  in 
tared  capsules,  with  ammonia.  The  precipitate  is  deposited  in  a 
resinous  state,  and  is  easily  washed  and  dried. 

According  to  H.  Kissel,  the  last- described  process  is  especially 
adapted  for  the  rapid  and  accurate  determination  of  the  cinchona 
alkaloids,  but  it  shows  not  merely  the  quinine  and  accompanying 
bases,  but  the  entire  alkaloids  in  the  bark.  Kissel  macerates  the 
bark  with  the  solvent  mixture  for  two  hours,  evaporates  a  clear 
aliquot  part  of  the  solution,  re-dissolves  the  residue  with  a  slight 
excess  of  dilute  sulphuric  acid  and  hot  water,  filters  from  the  un- 
dissolved wax  and  quinine  acid,  precipitates  when  cold  with  caustic 
soda,  collects  on  a  tared  filter,  dries  at  115°,  and  weighs. 

J.  E.  de  "Vrij  admits  the  advantages  of  the  Prollius  process,  but 
modifies  it  by  macerating  10  grams  of  very  finely  powdered  bark 
with  200  grams  of  the  solvent  mixture,  shaking  up  frequently,  pours 
off,  and  weighs  a  part  of  the  clear  liquid  ;  distils  off  the  ether  in  a 
water-bath,  and  rinses  the  residue  with  alcohol  into  a  tared  capsule. 
By  drying  on  the  water-bath  we  obtain  the  crude  alkaloids.  These 
are  purified  by  solution  in  dilute  hydrochloric  acid,  filtered,  and  the 
filter  is  washed  till  the   washings  are  no  longer  rendered  turbid  by 
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soda-lye.  The  filtrate  is  shaken  up  with  chloroform  and  soda-lye 
in  a  separating  funnel  provided  with  a  stopper  and  a  flask.  After 
twelve  hours  the  stratum  of  chloroform  which  contains  all  the  alka- 
loids is  drawn  off",  the  chloroform  is  expelled  by  evaporation  or 
distillation,  the  residue  is  dissolved  in  alcohol,  evaporated  in  tared 
capsules,  dried,  and  the  pure  alkaloids  are  weighed. 

J.  Biel  macerates  20  grams  powdered  bark  with  200  grams  of 
the  solvent  mixture  for  four  hours  in  a  well-closed  flask,  filters 
rapidly  through  a  folded  filter  covered  with  a  glass  plate,  and 
decolorizes  the  solution,  if  red,  with  20  grams  of  finely  ground 
hydrate  of  lime.  One  hundred  grams  of  the  filtrate  are  evaporated 
to  dryness  in  a  beaker  on  the  water-bath,  the  residue  dissolved  with 
a  few  drops  of  sulphuric  acid  and  hot  water,  let  cool,  filtered,  and 
the  filter  washed.  The  total  filtrate  (about  40  c.c.)  is  supersaturated 
with  ammonia  in  a  narrow  stoppered  glass,  and  four  times  shaken 
up  with  chloroform,  using  20  c.c.  each  time.  The  chloroform  is 
separated  from  the  aqueous  solution  by  means  of  a  separating  funnel, 
evaporated  in  the  beaker,  the  residue  dried  at  110°,  and  weighed. 
For  accurate  determinations  the  alkaloids  must  be  re-dissolved  in 
dilute  acetic  acid,  filtered  through  a  weighed  filter,  and  the  residual 
resin  weighed  after  drying  at  110°,  and  deducted.  The  process  first 
given  by  Prollius  yields,  according  to  Biel,  the  alkaloids  in  a  very 
impure  state,  and  does  not  even  extract  their  total  quantity. 

An  Easy  Method  of  Assaying  Cinchona  Bark.  R.  F.  Fair- 
thorne.  (Amer.  Journ.  of  Pharm.,  1882,  548.)  The  powdered 
bark  is  exhausted  with  water  acidified  with  hydrochloric  acid, 
twice  by  boiling,  and  finally  by  percolation.  The  united  filtrates 
are  repeatedly  shaken  with  chloroform,  in  order  to  remove  the 
resinous  and  oily  constituents,  then  rendered  alkaline  with  soda, 
and  again  agitated  with  fresh  portions  of  chloroform,  which  will 
take  up  the  whole  of  the  alkaloids.  After  allowing  these  chloro- 
form solutions  to  evaporate  in  a  capsule  at  a  moderate  temperature, 
the  alkaloids  are  left  in  a  tolerably  pure  state. 

Cinchona  Barks  from  Jamaica.  D.  Morris.  (Pharm.  Journ., 
3rd  series,  xiii.  802.)  The  author's  report  refers  to  specimens  of 
leaves,  flowers,  fruits,  and  barks  of  cinchona  sent  to  the  Pharma- 
ceutical Society  from  the  Government  plantations  in  Jamaica. 
These  specimens  comprise  the  following  : — 

1.  Cinchona  officinalis. 

2.  Cinchona  sitccirubra. 

3.  Cinchona  hybrid,  supposed  to  be  a  hybrid  form  between  C. 
succirubra  and  C.  officinalis. 
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4.  Cinchona  Calisaya. 

5.  Cinchona  Ledgeriana. 

6.  Species  not  determined,  supposed  to  he  C.  micrantha. 

Mr.  J.  E.  Howard's  analyses  of  the  trunk  bark  of  the  trees  ot 
which  some  of  these  specimens  were  obtained  show  the  following 
percentages  of  alkaloids  : — 


No.  1. 

No.  2. 

No.  3. 

Cincbonidine  .... 

5-18 
0-22 
0-11 
0-15 

6-00 
0-73 
0-10 
0-03 

3-70 
0-G0 
0-35 
0-05 

Results  of  Analyses  of  Samples  of  Cinchona  Bark  grown  in 
Jamaica.  Dr.  B.  H.  Paul.  (Pharm.  Journ.,  3rd  series,  xiii. 
897.)  The  barks  examined  were  portions  of  specimens  presented 
to  the  museum  of  the  Pharmaceutical  Society  by  the  Colonial 
Office.     The  results  are  tabulated  as  follows  : — 


Variety  of  Plant. 

Kind  of 
Bark. 

Quinine. 

Qnini- 
dine. 

Cmcho- 
nidine. 

Cincho- 
nine. 

Amor- 
phous. 

Total. 

1.  Cinchona  officinalis 

Trunk 

3-74 

0-04 

1-77 

0-23 

0-30 

6-08 

Twig 

1-08 

trace 

•37 

•60 

•20 

2-25 

Boot 

2-90 

1-01 

•G7 

4-60 

•58 

9-76 

2.  Cinchona  succirubra 

Trunk 

2-04 

•13 

2-58 

2-45 

•50 

7-70 

Twig 

•78 

— 

•47 

•23 

•29 

1-77 

Eoot 

1-76 

•34 

1-39 

4-40 

•90 

8-79 

3.  Hybrid? 

Trunk 

2-47 

— 

2-24 

•90 

•52 

6-13 

Twig 

1-00 

— 

•87 

•40 

•36 

2-63 

Eoot 

2-45 

•57 

2-02 

3-54 

•56 

914 

4.  Cinchona  Calisaya 

Trunk 
Twig 

•34 

•23 

•82 

•82 

1-80 

4-01 
1-30 

Eoot 

trace 

4-07 

•45 

1-80 

•65 

6-97 

6.  Cinchona  micrantha 

Trunk 

1-13 

•30 

•07 

3-24 

•68 

6-02 

Twig 

•43 

— 

•28 

•60 

•50 

1-81 

The  difference  between  these  results  and  those  of  Mr.  Howard 
quoted  by  Mi\  D.  Morris  (preceding  abstract),  are  to  be  accounted 
for  to  some  extent  by  the  fact  that  the  samples  analysed  by  Mr. 
Howard  two  years  ago  were  specially  selected  portions  of  the  richest 
part  of  the  lower  trunk,  while  those  recently  presented  to  the 
museum,  and  analysed  by  tho  author,  are  a  fairer  average  repre- 
sentation of  the  bark  produced  for  sale  in  Jamaica. 

The  hu'ge  proportion  of  quinidine  in  the  root  bark  of  the  "cali- 
eaya"  sample  is  quite  exceptional,  and,  taken  together  with  the  small 
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amount  of  quinine,  may  perhaps  be  evidence  of  unhealthy  growth, 
or  of  the  influence  of  unfavourable  conditions  of  soil  or  climate. 
Possibly,  however,  this  small  proportion  of  quinine  is  attributable 
to  the  fact,  recently  pointed  out  by  Mr.  J.  E.  Howard,  that  the 
plants  sent  to  Jamaica  as  "calisaya"  were  really  plants  of  G. 
micrantlia,  var.  Calisayoides,  instead  of  the  true  Ledgeriana,  char- 
acterised by  the  large  amount  of  quinine  contained  in  the  bark. 
The  percentage  of  quinine  in  the  "  succirubra  "  sample  shows  that 
there  is  a  very  good  type  of  this  cinchona  being  cultivated  in 
Jamaica. 

A  comparison  of  the  author's  present  results  with  those  of 
analyses  made  by  him  in  1878,  of  some  of  the  earliest  samples 
brought  from  Jamaica  by  Mr.  R.  Thomson,  leads  to  the  inference 
that  with  further  growth  there  has  been  in  most  instances  an  im- 
provement in  the  quality  of  the  bark.  In  the  "succirubra"  samples 
there  is,  on  the  average,  more  than  double  the  amount  of  quinine, 
and  in  the  "officinalis"  samples  there  is  also  a  considerable  in- 
crease. In  the  case  of  the  samples  represented  as  "calisaya," 
however,  the  reverse  is  noticed,  and  this  may  be  due  to  the  bark 
having  been  derived  from  different  varieties  of  that  species. 

The  Effect  of  Altitude  on  the  Alkaloids  of  Red  Cinchona  Bark. 
J.  E.  Howard.  (Pharm.  Journ.,  3rd  series,  xiii.  1013.)  The 
author  publishes  a  communication  from  Dr.  Henry  Trimen,  con- 
taining his  (Mr.  Howard's)  analyses  of  two  samples  of  Ceylon 
C  succirubra  grown  at  greatly  different  altitudes.  The  results  of 
these  analyses  are  given  in  the  following  table  : — 


Quinine 
Sulphate. 

Quinine. 

Cincho- 
nidine. 

Cincho- 
nine. 

Quini- 
dine. 

Amor- 
phous. 

Total 
alkaloids. 

A. 

Large      quill,  \ 

grown       at  [ 

H  akgala,  f 

5,500  ft,         J 

B. 

Small  quill,  \ 
grown  at  | 
Peradeniya,  f 
1,500  ft.        j 

2-75 

•2-0G 

3-47 

0-61 

trace 

0-06 

6-80 

0-G2 

0-47 

0-05 

1-67 

0-30 

1-06 

3-55 

The  influence  for  good  of  elevation  is  strikingly  seen  from  greatly 
increased  production  of  total  alkaloids.  Still  more  interesting, 
however,  is  the  effect  produced  on  the  proportion  of  individual 
alkaloids.     While  quinine  in  B  is  reduced  to  one-fourth  of  that  in 
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A,  and  cinchonidine  to  a  mere  trace,  cinchonine  and  quinidine,  but 
chiefly  the  former,  show  a  very  considerable  increase.  The  appear- 
ance of  the  bark  from  the  low  elevation  was  finer  than  that  of  A, 
notwithstanding  its  great  inferiority  in  the  proportion  and  relative 
value  of  alkaloids. 

Cinchona  Leaves.  M.  Haffenberger.  (Proc.  Gal.  Col.  Pharm., 
1882,  53.)  The  average  yield  of  alkaloids  obtained  by  the  author 
was  two  per  cent,  from  the  leaves  of  C.  Calisaya,  1*8  per  cent,  from 
those  of  C.  succirubra,  and  066  and  0-70  per  cent,  from  G.  officinalis 
and  a  hybrid  respectively.  In  the  calisaya  leaf  the  bulk  of  the 
alkaloid,  4  per  cent.,  was  found  in  the  midrib,  and  only  0"76  per 
cent,  in  the  lamina.  The  alkaloids  from  this  species  consisted  of 
quinine,  quinidine,  cinchonine,  and  cinchonidine,  the  quinidine 
constituting  about  one-half  of  the  entire  percentage  of  bases. 

Aralia  Spinosa.  J.  R.  Lilly.  (Amer.  Journ.  Pharm.,  September, 
1882.)  Noticing  the  great  differences  in  the  results  of  former 
investigations  of  aralia  bark,  the  writer  performed  a  series  of  experi- 
ments, in  hopes  of  determining  the  nature  of  the  principles  to  which 
the  drug  owes  its  slightly  aromatic  odour,  bitterish  and  acrid  taste. 

The  odour  of  the  bark  proved  to  be  due  to  a  volatile  oil  present 
in  very  minute  quantity.  By  distilling  8  ounces  of  the  ground 
drug  with  water  a  few  yellowish  green  globules  of  the  oil  were 
separated.  It  possessed  an  aromatic,  somewhat  camphoraceous 
odour,  and  gave  with  litmus  an  acid  reaction. 

On  continuing  the  distillation,  with  the  addition  of   solution  o 
potassa,  no  other  volatile  principles  were  observed. 

The  bitter  taste  resides  in  an  amphorus,  extract-like  mass,  soluble 
in  ether,  alcohol,  and  water,  insoluble  in  petroleum  benzin,  and 
not  precipitated  by  neutral  or  subacetate  of  lead.  The  process 
by  which  it  was  obtained  is  as  follows : — The  drug  was  ex- 
hausted with  alcohol,  this  removed  by  distillation  until  the 
residue  assumed  the  consistence  of  syrup ;  this  residue  was  then 
precipitated  in  water,  the  resinous  precipitate  separated  by  filtering, 
and  the  filtrate  evaporated  to  a  soft  extract,  which  was  treated 
repeatedly  with  stronger  ether.  The  ether  solution  on  being 
allowed  to  evaporate  spontaneously  left  a  yellow  mass,  which,  when 
dissolved  in  water  and  allowed  to  stand,  separated  crystals  ;  the 
mother-water  from  the  crystals,  upon  being  evaporated,  yielded  the 
bitter  mass  already  described. 

It  was  also  separated  from  an  extract  resulting  from  the  eva- 
poration of  a  decoction,  by  treating  it  with  stronger  ether,  and 
proceeding  with  this  ether  solution  as  with  the  one  above. 
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The  crystals  that  were  separated  from  the  bitter  principle  pos- 
sessed a  taste  which  was  at  first  saline,  then  developing  a  slight 
astringency ;  they  were  freely  soluble  in  ether  and  alcohol,  less  so 
in  water,  and  were  entirely  volatilized  at  a  red  heat. 

The  acrid  principle  is  a  resin,  obtained  in  the  form  of  a  grey 
powder,  possessing  a  strong  and  persistently  acrid  taste,  insoluble 
in  ether,  soluble  in  alcohol.  It  is  a  resin  remaining  after  treating 
with  stronger  ether  the  resinous  precipitate  yielded  by  the  alcoholic 
extract  in  water. 

The  portion  of  this  resinous  precipitate  which  was  soluble  in  ether 
consisted  of  a  tasteless  resin  and  much  green  colouring  matter, 
undoubtedly  chlorophyll. 

In  distilling  for  volatile  oil,  preparing  decoctions,  infusions,  etc., 
much  trouble  was  experienced  through  the  formation  of  a  dense  and 
persistent  froth.  Steps  were  taken  to  separate  this  saponaceous 
principle,  with  the  result  of  obtaining  it  in  the  form  of  a  nearly 
white  powder,  inodorous,  possessing  a  slightly  acrid  taste,  freely 
soluble  in  water  and  dilute  alcohol,  almost  insoluble  in  alcohol,  and 
entirely  insoluble  in  ether  and  chloroform.  A  process  by  which  it 
was  isolated  is  as  follows  : — The  extract,  procured  by  evaporating  a 
cold  infusion,  was  ti'eated  with  stronger  ether  to  remove  the  bitter 
principle,  and  the  residue  thoroughly  washed  with  dilute  alcohol ; 
this  solution  was  evaporated  to  an  extract  and  dissolved  in  water. 
The  aqueous  solution  yielded  with  a  solution  of  lead  acetate  a  scanty 
precipitate,  which  was  separated  by  nitration.  The  filtrate  gave 
with  solution  of  subacetate  of  lead  a  copious  precipitate,  which  was 
collected,  well  washed,  the  lead  removed  by  suspending  in  water  and 
passing  hydrosulphuric  acid  through  the  solution,  and  the  filtrate 
evaporated.  The  product  of  this  evaporation  proved  to  be  this 
saponin-like  substance  ;  it  was  much  improved  in  colour  by  dis- 
solving in  a  small  quantity  of  hot  alcohol,  from  which  it  reprecipi- 
tated  upon  cooling,  the  alcohol  holding  much  of  the  colouring 
matter  in  solution.  This  principle  may  also  be  obtained  by  exhaust- 
ing the  ground  drug  with  boiling  alcohol,  from  which  it  separates 
upon  cooling.  On  boiling  this  body  in  a  very  dilute  solution  of 
hydrochloric  acid,  it  proved  to  be  a  glucoside,  yielding  glucose  and 
an  insoluble  white  substance. 

In  the  author's  opinion,  the  name  "araliin"  should  be  applied  to 
this  principle.  The  araliin  of  Holden  (Amer.  Journ.  Pharm.,  August, 
1880)  is  described  as  "a  yellowish  substance  in  scale,  foaming 
excessively  upon  agitation  "  and  is  very  probably  this  substance 
incorporated  with  some  foreign  matter. 
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The  alkaloid  announced  by  Elkin  (Amer.  Journ.  Pharm.,  August, 
1880)  as  existing  in  aralia  bark,  could  not  be  found.  No  precipi- 
tates were  formed  when  Mayer's  test,  or  a  solution  of  iodine  in 
iodide  of  potassium,  was  added  to  an  acidulated  infusion  or  decoction, 
nor  to  the  solution  resulting  after  treating  an  alcoholic  extract  with 
acidulated  water. 

No  reactions  were  given  indicating  the  presence  of  tannin.  A 
green  colour  was  produced  by  ferric  chloride,  but  a  solution  of 
gelatin  caused  no  precipitate  with  a  somewhat  concentrated  decoc- 
tion. Glucose  was  indicated  by  Trommer  and  Fehling's  tests,  as 
was  starch  by  iodine.  Milk  of  lime  precipitated  pectin  from  an 
acid  decoction.  Albumen  was  not  coagulated  upon  boiling  a  cold 
infusion. 

Guacamacha.  (Pharmaceul.  Zeitung,  1882,  No.  45  ;  Amer.  Joum. 
Pharm.,  1882,  387.)  Guacamacha  is  a  South  American  tree,  related 
to  the  oleander,  emitting,  in  the  rainy  season,  when  wounded,  a 
very  active  milk  juice.  The  activity  resides  in  an  alkaloid,  which 
is  chiefly  contained  in  the  bark,  and  to  a  certain  extent  in  the  wood, 
and  is  soluble  in  water,  little  soluble  in  absolute  alcohol,  and  in- 
soluble in  ether  and  chloroform.  The  aqueous  extract  is  an  effective 
preparation.  Dr.  Schiffer  states  that  it  will  probably  prove  a  suit- 
able remedy  in  diseases  with  increased  action  of  the  motor  apparatus, 
and  as  a  hypnotic.  In  Frerichs'  clinic,  a  young  man  suffering  from 
spasms  had  0"010  gram  injected,  and  after  the  stage  of  incubation, 
lasting  nearly  three-quarters  of  an  hour,  in  the  daytime,  slept 
soundly  for  three  hours,  and  awoke  without  feeling  the  least  dis- 
turbance; respiration  and  circulation  were  unaltered. 

Microscopical  Examination  of  the  Bark  of  Rhamnus  Purshiana. 
Dr.  J.  Moeller.  (Pharm.  Gentralhalle,  1882,  No.  28.)  The 
corky  layer  is  about  "045  mm.  thick,  and  consists  of  8  or  12  rows, 
somewhat  flattened,  rather  thick-walled,  but  not  sclerotic  cells. 
The  parenchyma  of  tho  primary  bark  is  tangentially  elongated, 
partly  of  a  collenchymatic  character,  free  from  sccondaiy  cork,  and 
contains  groups  of  roundish  stone  cells,  with  very  thick  walls, 
and  accompanied  by  single  rhombohedric  crystals ;  tho  thin- walled 
parenchyma  contains  numerous  groups  of  crystals.  The  inner  bark 
consists  of  medullary  rays  composed  of  two  or  three  rows  of  thin- 
walled,  somewhat  radially  elongated  cells,  and  of  broader  bast  rays, 
in  which  the  parenchyma  cells  are  coarsely  dotted  upon  the  radial 
and  horizontal  walls,  and  loosely  united  in  a  tangential  direction; 
the  sieve  tubes   are  larger,  irregularly  angular,  and  united,  to  the 
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number  of  4  or  G,  by  means  of  coarsely  porous  sieve  plates,  and  on 
the  radial  sides  marked  -with  roundish  sieve  fields  ;  the  bast  fibi'es 
form  alternate  groups  of  2  or  3  rows,  extending  into  few 
bast  rays,  and  are  surrounded  by  crystal  cells.  The  medullary 
parenchyma  contains  a  crummy  lemon-yellow  substance,  which  dis- 
solves in  water  with  a  yellow,  and  in  potash  solution  with  a  dingy 
red  colour. 

Sapotilla  Bark.  M.  Bernou.  (L'Unioii  Pharmaceutique,  xxiii. 
291.)  This  West  Indian  drug  is  the  produce  of  Sapota  achras,  and 
is  said  to  possess  tonic  and  febrifuge  properties.  The  author  has 
isolated  from  it  a  crystalline  alkaloid  which  he  proposes  to  name 
"  sapotine."  It  is  soluble  in  ether,  chloroform,  and  alcohol,  but 
insoluble  in  water.  Besides  this  alkaloid,  he  has  found  the  bark 
to  contain  two  resins  and  a  large  proportion  of  "  sapotannic  acid," 
to  the  latter  of  which  it  owes  its  astriiigency. 

Exostemma  Caribseiun.  F.  Stearns.  (Zeitschr.  des  oesterr. 
Apoth.  Ver.,  1883,  216.)  This  member  of  the  order  Rublacece  is  an 
odoriferous  shrub  indigenous  to  Mexico,  the  West  Indies,  and 
Guiana.  The  bark,  known  also  as  Jesuit  bark  and  sea-shoi*e  bark, 
is  smooth,  reddish  brown,  and  shows  numerous  minute  crystals  on 
its  surface  when  viewed  with  a  lens.  The  taste  is  first  sweet,  then 
bitter  and  astringent. 

This  drug  possesses  febrifuge  properties,  and  has  been  recom- 
mended as  a  substitute  for  cinchona  bark.  Its  medicinal  properties 
are  shared  by  Exostemma  cuspidatum  (Quino  de  Mato),  E.  corym- 
bifenim,  and  E.  Phillipicum. 

Eucalyptus  Eostratus  as  a  Remedy  for  Diarrhoea.  F.  J. 
Hudson.  (Zeitschr.  des  oesterr.  Apoth.  Ver.,  1883,  220.)  The 
author  has  tried  this  remedy  in  upwards  of  200  cases,  comprising 
the  most  varied  forms  of  diarrhoea,  and  expresses  himself  very  well 
satisfied  with  its  action.  The  best  preparations  are  stated  to  be  the 
decoction  (1  to  40),  the  concentrated  decoction  (1  to  20),  and  the 
syrup  (1  in  3). 

The  tannin  contained  in  it  does  not  wholly  account  for  its  action, 
as  the  remedy  proves  efficient  in  cases  in  which  tannin  fails.  For 
children  he  prefers  the  syrup  in  doses  of  5  to  30  drops,  to  be  given 
three  or  four  times  a  day. 

The  Origin  of  Cassia  Lignea.  W.  T.  Thiselton.  (Joum.  Linn. 
Soc,  December  18tb,  1882.)  The  author  quotes  from  Mr.  C.  Ford's 
report  to  the  Colonial  Office  respecting  the  cultivation  and  collection 
of  this  bark,  and  gives  the  results  of  Professor   Oliver's  examina- 
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tion  of  the  specimens  sent  by  Mr.  Ford.  These  results  fully  con- 
firm what  hitherto  was  nothing  more  than  a  supposition,  viz.,  that 
this  bark  is  the  produce  of  Cinnamomum  cassia. 

Researches  on  Tarchonanthus  Camphor atus.  F.  Canzoneri 
and  G-.  Spica.  (Oazz.  Chim.  Ital,  1882,  227-231,  and  Journ. 
Chem.  Soc,  1882,  1040.)  This  plant,  belonging  to  the  order  Com- 
posite, sub-order  Asteroidece,  is  indigenous  to  the  Cape  of  Good 
Hope.  On  exhausting  its  dried  leaves  with  warm  alcohol  in  a 
percolator,  and  leaving  the  alcohol  to  cool,  a  gi'eenish  white  gela- 
tinous substance  is  deposited,  which  may  be  purified  by  washing  it 
on  a  filter  with  alcohol  as  long  as  the  filtrate  exhibits  a  green 
colour,  then  drying  it  in  the  air,  twice  crystallizing  it  from  alcohol, 
washing  the  waxy  substance  thus  obtained  with  ether,  and  finally 
crystallizing  it  from  alcohol. 

The  substance  thus  purified  crystallizes  in  white  light  scales, 
having  a  silvery  lustre,  melting  at  82°,  solidifying  at  a  slightly  lower 
temperature,  and  afterwards  melting  at  72°.  It  is  tasteless,  burns 
with  a  bright  flame,  leaving  no  residue,  and  emitting  the  chai-acter- 
istic  odour  of  burnt  wax.  It  is  insoluble  in  water,  slightly  soluble 
in  cold,  freely  soluble  in  hot  alcohol ;  not  attacked  by  strong  sul- 
phuric or  hydrochloric  acid  or  by  strong  potash-ley,  and  not  sensibly 
altered  by  fusion  with  potash.  Its  analysis  gave,  as  a  mean  result, 
83-66  per  cent,  carbon  and  14*44  hydrogen,  and  the  chloride  ob- 
tained by  treating  it  with  phosphorus  pentachloride  gave  80"77  per 
cent.  C,  11-12  H,  and  4-17  CI.  These  results,  together  with  the 
resistance  of  the  substance  to  the  action  of  melting  potash,  lead  to 
the  idea  that  it  might  be  a  higher  homologue  of  myricyl  alcohol, 
C33  H6G  0,  which  is  also  unattached  by  potash  ;  if  so,  it  must  contain 
50  or  more  atoms  of  carbon,  and  might  be  represented  by  either  of 
the  formulae,  C50H103O,  C51H101O,  C52H106O.  The  corresponding 
chloride  melts  at  67-68° ;  myricyl  chloride  at  64'5°. 

It  is  not  yet  decided  whether  this  alcohol,  which  the  authors 
propose  to  call  tarconyl  alcohol,  exists  in  the  leaves  in  the  free  state, 
or  is  produced  by  the  action  of  the  alcohol  used  in  its  preparation 
on  a  wax  contained  in  the  leaves.  The  solution  from  which  the 
alcohol  has  been  separated  yields  on  evaporation  a  heavy,  dark- 
coloured,  pungent  oil,  consisting  for  the  most  part  of  an  ether  of  an 
aromatic  acid  not  yet  examined. 

Composition  of  Globularia.  E.  Heck  el.  (Comptes  Eendus, 
xcv.  00-93.  From  Journ.  Chem.  Soc.)  The  leaves  dried  at  100° 
have  the  following  composition  :  — 
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Soluble  in  Carbon  Bisulphide — 

Fat  and  Was 2-850 

Soluble  in  Ether — 

Traces  of  Tannin  and  colouring  matters,  Globu- 

larin,  and  Cinnamic  Acid   ....  2*138 

Soluble  in  Chloroform — 

Traces  of  Tannin  and  colouring  matters,  Globu- 

larin,  and  Cinnamic  Acid    ....  11*365 

Soluble  in  Alcohol — 

Mannitol 1*815 

Glucose 2*585 

Globularin .  4*550 

Tannin 2*000 

Colouring  matter  aud  Resin   ....  17*000 

Cinnamic  Acid        ......  1*750 

Loss 0850 

Soluble  in  Water — 

Gum  aud  Amylaceous  bodies  ....  0*850 

Insoluble  Resin 1*250 

Ash 2*105 

Water 26*200 

Woody  fibre 13*092 

The  tannin  is  ordinary  tannin,  the  globularitannic  acid  of  Walz 
being  a  mixture  of  tannin  and  colouring  matter.  When  boiled 
with  dilute  acids,  globularin  yields  only  one  decomposition-product, 
globularetin,  and  not  two,  as  stated  by  Walz.  Globularetin,  when 
freshly  prepared,  is  oily  or  resinous,  but  after  some  time  changes 
into  a  transparent  amorphous  mass.  When  dissolved  in  hot  solu- 
tions of  caustic  alkalies,  it  combines  with  the  elements  of  water, 
forming  cinnamic  acid.  The  leaves  also  contain  another  volatile 
aromatic  substance,  apparently  benzyl  cinnamate,  but  a  quantity 
sufficient  for  examination  was  not  obtained.  The  general  composi- 
tion of  globular i a  is  similar  to  that  of  trees  which  yield  the  balsams 
of  Peru,  Tolu,  and  storax. 

Phyllantus  Nivuri.  F.  Stearns.  (Zeitsclir.  des  oesterr.  Apoth. 
Ver.,  1883,  217.)  The  leaves  of  this  euphorbiaceous  plant  enjoy 
a  great  reputation  among  the  native  Indians  as  a  diuretic,  and  is 
much  used  in  dropsy,  as  well  as  in  gonorrhoea  and  affections  of  the 
bladder.  The  root  is  bitter  and  astringent,  and  is  successfully 
employed  as  a  remedy  for  jaundice  and  similar  complaints.  The 
fruit  of  an  allied  species,  P.  emblica,  was  formerly  used,  under  the 
name  of  Myrobalana  emblica,  in  cases  of  diarrhoea  and  dysentery. 

Gossypium  Barbadense.  M.  Anderson.  (Archiv  der  Pharm., 
October,  1882,  762.)     The  leaves  of  this  plant  are  used  in  Jamaica 
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as  a  galactogogue,  in  the  form  of  an  infusion,  of  which  a  teaspoonf  ul 
is  administered  four  times  a  day.  The  infusion  is  usually  taken 
with  milk  and  sugar,  to  cover  its  unpleasant  taste. 

The  Poisonous  Principle  of  Andromeda  Japonica.  J.  F.  Ey Io- 
nian. (Eec.  Trav.  Chim,,  i.  224-226;  Journ.  Ghent.  Sob.,  1883, 
348.)  By  exhausting  with  water  the  fresh  leaves  of  this  plant,  well 
known  in  Japan  for  its  poisonous  properties,  agitating  the  con- 
centrated and  filtered  solution  with  chloroform,  and  mixing  the 
chloroform  with  light  petroleum,  a  precipitate  is  obtained  which 
may  be  dissolved  in  ether  containing  alcohol,  and  extracted  there- 
from by  agitation  with  water ;  on  evaporating  the  aqueous  solution 
thus  obtained,  the  poisonous  principle  remains  in  the  form  of  a 
transparent,  colourless,  brittle,  uncrystallizable  substance,  which  the 
author  has  not  been  able  to  resolve  into  more  definite  constituents. 

This  substance,  which  the  author  designates  as  asebotoxin,  is  free 
from  nitrogen,  leaves  no  ash  when  burnt,  and  gave,  as  the  mean  of 
four  analyses,  6048  per  cent.  C,  7"40H,  and  32T1  0.  It  softens 
at  100°,  and  melts  at  120°.  It  is  more  soluble  in  hot  than  in  cold 
water,  and  dissolves  readily  in  chloroform,  common  alcohol,  and 
amyl  alcohol ;  also  in  acetic  acid  and  in  ammonia,  and  to  a 
smaller  amount  in  caustic  potash  and  soda,  in  all  cases  without 
decomposition. 

It  is  but  slightly  soluble  in  pure  ether,  and  nearly  insoluble  in 
benzene,  light  petroleum,  and  carbon  bisulphide.  The  aqueous 
solution  is  neutral,  and  is  not  precipitated  or  changed  in  any  way 
by  ferric  chloride,  cupric  sulphate,  mercuric  chloride,  auric  chloride, 
silver  nitrate,  or  normal  lead  acetate,  but  gives  a  flocculent  precipi- 
tate with  the  basic  acetate.  From  an  alkaline  cupric  solution  it 
throws  down  a  small  quantity  of  cuprous  hydroxide,  but  the  pre- 
cipitation is  more  abundant  if  the  asebotoxin  be  previously  heated 
with  hydrochloric  acid,  and  the  filtered  liquid  added  to  the  cuprous 
solution.  Asebotoxin  moistened  with  hydrochloric  acid  acquires  a 
splendid  blue  colour,  changing  to  red-violet  at  the  heat  of  the  water- 
bath.  Strong  sulphuric  acid  dissolves  it  with  red  colour,  changing 
after  a  while  to  rose-pink,  a  bluish  grey  substance  separating  at  the 
same  time. 

Asebotoxin  exhibits  the  characters  of  a  glucoside,  and  is  extremely 
poisonous,  a  fatal  dose  for  a  rabbit  by  subcutaneous  injection  being 
3  mg.  per  kilogram  of  bodily  weight. 

The  poisonous  principle  of  Andromeda  japonica  has  been  examined 
with  similar  results  by  P.  C.  Plugge,  who  calls  it  Andromet 
and  claims  priority  over  the  author. 
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Verbascum  Thapsus.  Dr.  F.  J.  B.  Quinlan.  (Brit.  Med.  Joum.) 
The  leaves  of  the  Mullein  are  popularly  used  in  Ireland,  in  con- 
sumption, and  the  plant,  in  addition  to  growing  wild,  is  cultivated 
in  gardens,  occasionally  on  a  rather  extensive  scale.  The  drug  is 
administered  by  boiling  an  ounce  of  the  dried  leaves,  or  a  corres- 
ponding quantity  of  the  fresh  ones,  in  a  pint  of  milk  for  ten  minutes, 
and  giving  the  strained  liquid  warm,  with  or  without  a  little  sugar. 
From  his  observations,  the  author  regards  mullein  as  having  a  dis- 
tinct weight-increasing  power  in  early  cases  of  pulmonary  con- 
sumption. The  hot  decoction  causes  a  comfortable  sensation,  and 
when  patients  take  it  they  experience  a  physiological  want  for  it. 
It  eases  phthisical  cough,  some  patients  scarcely  requiring  cough 
medicines  at  all.  Its  power  of  checking  phthisical  looseness  is  very 
marked,  and  it  also  gives  great  relief  to  the  dyspnoea ;  but  for 
phthisical  night  sweats  it  is  utterly  useless.  In  advanced  cases  it 
does  not  prevent  loss  of  weight. 

The  decoction  in  milk  is  liked  by  the  patient,  in  aqueous  infusion 
it  is  disagreeable,  and  the  expressed  juice  preserved  by  glycerin  still 
more  so. 

Micromeria  Douglasii.  Dr.  J.  Mo e Her.  (Pharm.  Centralhalle, 
1882,  No.  29  ;  Amer.  Joum.  Pharm.,  1882,  461.)  This  labiate  plant 
of  Northern  California  and  Columbia,  known  as  yerba  buena,  has 
been  recommended  as  an  anthelmintic,  emmenagogue,  and  febrifuge. 
The  drug  is  described  by  the  author  as  consisting  of  quadrangular 
hairy  stems.  The  leaves  are  opposite,  ovate,  short  petiolate,  obtuse, 
coarsely  crenate,  with  the  nerve  branches  running  to  the  margin, 
and  with  sparse  tertiary  branches  :  the  upper  side  almost  smooth, 
the  lower  surface,  densely,  finely  punctate,  and  on  the  nerves  hairy; 
the  largest  leaves  4  cm.  (If  inch)  long  and  3  cm.  (li  inch)  broad ; 
the  upper  leaves  smaller  and  more  acute.  The  axillary  pedicels  are 
thin,  about  7  mm.  long ;  the  calyx,  mostly  detached,  is  elliptic, 
1  mm.  long,  5  mm.  broad  ;  five- toothed,  many-ribbed,  hairy,  inter- 
nally naked,  and  contains  at  its  base  4  nutlets.  The  drug  has  a 
slight  aromatic  odour,  and  an  aromatic  somewhat  bitter  taste. 

The  cuticle  on  both  surfaces  of  the  leaves  is  firm.  The  hairs  are 
firm,  conical,  mostly  two-celled,  and  rest,  with  a  broad  base,  upon 
the  somewhat  parent  cell.  The  glands  are  contained  in  concave 
depressions,  are  depressed,  have  a  simple  stipe  cell,  and  contain  a 
yellow  secretion. 

Khat,  Cafta,  or  Arabian  Tea.  (Produce  Markets'  Revieiv,  March 
24,  1883,  from  the  Indian  Agriculturist.')  With  the  Arabs  Gatha 
edulis  is  a  plant  of  some  importance,  inasmuch  as  it  furnishes  them 
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with  one  of  the  necessities  of  life  in  every  country,  namely,  tea. 
The  plant  is  of  a  shrubby  nature,  growing  about  ten  feet  high,  with 
smooth,  elliptical,  serrate  leaves,  two  or  more  inches  long,  and  about 
an  inch  wide.  They  are  peculiar  in  being  arranged  on  some 
branches  opposite  to  each  other,  and  on  others  alternate.  The 
flowers  are  small  and  white.  The  plant  is  largely  cultivated  in  the 
interior  of  Arabia,  mostly  in  gardens  along  with  coffee.  For  the 
purposes  of  commerce,  the  twigs,  with  the  leaves  attached,  are 
gathered  and  carefully  dried  ;  they  are  made  up  into  closely  pressed 
bundles  of  different  sizes,  the  quality  being  known  by  the  form  and 
size  of  the  bundles,  the  best  of  which  are  about  a  foot  or  fifteen 
inches  long,  and  three  inches  wide;  about  forty  slender  twigs  com- 
pose these  bundles,  which  are  tied  together  with  strips  of  bark. 
The  bundles  are  sent  into  Aden  from  the  place  of  cultivation  in  the 
interior  of  Arabia,  in  very  large  quantities,  and  sell  at  an  average 
price  for  good  quality  of  about  two  annas  per  bundle.  The  use  of 
this  tea  in  Arabia  is  said  to  antedate  that  of  coffee ;  the  effects  of  its 
use  are  described  as  similar  to  those  of  strong  Chinese  green  tea. 
In  consequence  of  its  stimulating  effects  khat  was  at  one  time 
classed  by  the  people  as  an  intoxicant ;  the  use  of  intoxicating  sub- 
stances being  forbidden  by  the  Koran,  this  fell  under  condemnation. 
A  synod  of  learned  Mussulmans,  however,  made  a  decree  that,  as  it 
neither  injured  the  health  nor  hindered  the  proper  observance  of 
religious  duties,  but  simply  increased  good  humour  and  hilarity,  it 
was  perfectly  lawful  to  use  it.  Besides  the  use  of  the  leaves  in  the 
preparation  of  a  beverage,  the  Arabs  also  chew  them  both  in  the 
green  and  dried  state,  the  effect  of  which  is  to  increase  the  flow  of 
hilarity  or  mirth,  and  to  produce  extreme  wakefulness  and  watch- 
fulness, so  that  a  man  may  fulfil  the  duties  of  sentry  all  night 
without  a  feeling  of  drowsiness,  an  effect  somewhat  similar  to  that 
produced  by  coca.  This  plant  is  considered  by  the  Arabs  as  an 
antidote  to  the  plague,  and  they  also  say  that  infection  cannot  be 
contracted  if  a  twig  is  carried  about  on  the  person.  About  three 
hundred  camel-loads  are  brought  into  Aden  in  the  course  of  a  year. 
Jacaranda  Procera.  Dr.  J.  Moeller.  (Pharm.  Centralhalle, 
1882,  342-344.)  The  dry  leaves  are  of  various  shades  of  light 
green  and  brown,  and  variable  in  size  and  shape  ;  but  there  are 
intermediate  forms,  agreeing  in  all  other  chai'acters,  which  renders 
it  probable  that  the  drug  is  derived  from  one  species  only.  They 
are  asymmetric,  particularly  near  the  base,  are  somewhat  leathery, 
slightly  revolute,  the  upper  surface  glossy,  apparently  smooth,  the 
lower  surface  on  the  veins  and  near  the  margin  velvety  hairy  ;  the 
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petioles  are  occasionally  short,  and  the  secondary  nerves  anasto- 
mosing near  the  margin.  The  cuticle  of  the  upper  surface  is  thicker 
than  upon  the  lower  surface,  the  palisade  layer  is  simple,  the  meso- 
phyll  rather  dense.  The  epidermis  consists  of  sinuate  cells  with 
numerous  stomata  on  the  lower  surface,  and  upon  both  surfaces 
with  two  kinds  of  hairs,  either  one-celled,  conical,  obtuse-pointed, 
rough,  thick- walled  and  about  0'5  millimeter  long,  or  short-stiped, 
flat,  foi*med  of  6  or  8  stellately-arranged  cells,  and  containing  an 
amber-coloured  secretion. 

The  drag  is  inodorous  and  has  a  bitter  and  astringent  taste.  It 
became  first  known  in  Germany  in  1828,  and  about  fifteen  years 
ago  was  recommended  as  blood-purifying,  diuretic,  and  antisyphilitic. 
Hesse  (1880)  found  it  to  contain  no  alkaloid. 

Arctostaphylos  Glauca.  Dr.  J.  Moeller.  (Pharm.  Central- 
halle,  1882,  355.)  The  leaves  are  elliptic  or  ovate,  25  to  40  milli- 
meters long,  15  to  25  millimeters  broad,  short  petiolate,  mucronate, 
leathery,  the  margin  slightly  thickened,  smooth,  pale  green,  one- 
nerved,  the  secondary  nerves  not  prominent,  and  with  marginal 
termination,  both  surfaces  delicately  and  evenly  netted-wrinkled, 
inodorous,  astringent,  and  bitter.  The  author  describes  the  vascular 
bundles  as  being  of  an  interesting  structure,  not  roundish,  but  linear 
on  cross-section  ;  the  bast  layers,  however,  not  extending  to  the 
epidermis,  but  ending  with  a  stratum  of  collenchyma  tissue,  which 
spreads  under  the  epidermis  and  often  extends  to  the  collenchyma  of 
the  adjoining  vascular  bundle.  The  parenchyma  contains  iron- 
bluing  tannin.     J.  H.  Flint  obtained  arbutin  from  the  leaves. 

Constituents  of  the  Leaves  of  Fraxinus  Excelsior.  W.  Gintl 
and  F.  Reinitzer.  (Monatsh.  Chem.,  iii.  745-762.)  The  authors 
fonnd  in  the  aqueous  decoction  of  these  leaves  calcium  malate  and 
tannin,  with  smaller  quantities  of  mannite  and  inosite,  and  still 
smaller  quantities  of  quercitrin,  dextrose,  gum,  and  free  malic  acid. 
Fraxitannic  acid  is  amorphous,  yellow-brown,  brittle,  in  powder 
golden  yellow,  deliquescent  to  a  yellow-brown  shining  mass.  It  is 
insoluble  in  benzene,  chloroform,  and  anhydrous  ether,  readily 
soluble  in  alcohol,  acetic  acid,  ethyl  acetate,  and  water,  and  precipi- 
tated from  the  latter  solution,  like  other  tannins,  on  saturation  with 
common  salt,  but  not  by  tartar  emetic.  Lead  acetate  gives  a  fine 
golden  yellow  precipitate  easily  soluble  in  acetic  acid,  becoming 
brown-green  on  exposure  to  the  air,  and  at  the  same  time  less 
soluble  in  acetic  acid.  Ferric  chloride  causes  a  brownish  green 
colour  and  precipitate,  changing  to  blood-red  on  the  addition  of 
an  alkaline  hydrate,  carbonate,  or  acid  carbonate,  the  colours  be- 
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coming  dingy  on  exposure.  Mercuric  chloride  causes  a  slight  pre- 
cipitate of  calomel ;  warming  it  with  alkaline  cupric  solution  throws 
down  cuprous  oxide ;  heated  with  dilute  acids  or  baryta  water,  no 
glucose  is  yielded.  Dz*ied  in  a  vacuum  at  ordinary  temperature, 
its  composition  is  C13  H16  07,  and  after  heating  to  100°  C.  in  a 
stream  of  carbonic  anhydride,  C2G  H30  012,  the  anhydride  being  only 
slightly  soluble  in  hot  water. 

A  minute  quantity  of  volatile  oil  was  obtained,  which  had  a  strong 
and  very  pleasant  odour  like  that  of  syringa  flowei's ;  it  boiled  at 
175°  C,  and  had  the  composition  C10H20O2. 

Convallaria  Majalis.  A.  Langlebert.  (L' Union  Pliarmaceu- 
tique,  xxiii.  338.  From  Pharm.  Joum.)  The  action  of  this  plant 
appears  to  be  due  to  a  glucoside  and  an  alkaloid.  Walz,  in  1830, 
isolated  from  it  two  glucosides,  "  convallamarin  "  and  "  convallarin." 
In  1865,  Stanislas  Martin  obtained  an  alkaloid,  "rnaialine,"  an 
acid,  "  maialic  acid,"  an  essential  oil,  a  yellow  colouring  matter,  and 
wax.  This  plant,  therefore,  contains  several  principles  that  are 
themselves  subject  to  modification.  In  fact,  under  the  influence  of 
dilute  acids,  convallamarin  splits  up  into  sugar  and  "  convalla- 
maretin,"  and  convallarin  into  "  convallaretin."  The  chemical 
composition  being  known,  it  was  necessary  to  determine  the  seat  of 
the  active  principles,  it  being  easy  to  foresee  that  the  effects  would 
be  different  according  to  the  parts  of  the  plant  employed.  The 
experiments  made  hitherto  have  indicated  that  all  the  activity 
resides  in  convallamarin  and  rnaialine,  convallarin  appearing  to  be 
nearly  inert. 

Already  for  a  long  time  the  Convallaria  majalis  has  attracted  the 
attention  of  the  scientific  world.  Cazin  tried  the  flowers  in  the 
form  of  an  electuary,  and  obtained  abundant  stools ;  the  root  pro- 
duced emeto-cathartic  effects.  Schultze  prepared  an  alcoholic 
extract  of  the  flowers,  which  was  bitter  and  purgative  in  doses  of 
two  grains. 

Wouters,  Peyrille,  Cartheusen,  and  Klein,  made  it  out  to  be  a 
purgative  analogous  to  scammony  and  aloes.  The  author  wishes  to 
emphasize  this  point,  because  one  of  the  difficulties  met  with  is  the 
elimination,  at  least  partially,  of  the  purgative  principle.  The 
extract  actually  prepared  is  exempt  from  it. 

In  idiopathic  epilepsy,  headaches  and  convulsions,  Senckenberg, 
father  and  son,  employed  it  in  doses  of  from  1  to  4  grams.  Hitherto, 
it  would  appear,  the  action  on  the  heart  was  not  even  suspected. 

In  188U  some  Russian  physicians  experimented  with  an  infusion 
of  the  plant,  but  without  sensible  results. 
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Recently  the  Convallaria  majalis  has  been  tried  by  Professor  See 
in  bis  clinical  practice  at  tbe  Hotel  Dieu,  physiological  researcbes 
being  made  simultaneously  in  tbe  laboratory  by  Messrs.  Bochefon- 
taine  and  Hardy.  Alcobolates  and  tinctures  of  the  entire  plant  and 
of  the  various  parts  were  prepared,  but  the  results  upon  the  heart 
were  not  conclusive.  Infusions,  even  in  large  doses  (6  or  7  grams 
of  the  plant),  were  not  uniformly  successful.  It  became  necessary, 
therefore,  to  prepare  extracts  of  the  entire  plant  and  each  of  its 
parts,  taking  into  account  the  action  of  the  menstruum  upon  the 
active  principles  contained  in  the  plant. 

The  aqueous,  alcoholic,  and  hydroalcoholic  extracts  prepared  from 
tbe  roots  did  not  give  the  results  sought  for.  In  the  author's 
opinion,  the  emeto-cathartic  action  which  was  observed  in  a  series 
of  extracts  prepared  by  him,  was  to  be  attributed  to  the  presence  of 
too  large  a  proportion  of  the  roots. 

The  aqueous,  alcoholic,  and  hydroalcoholic  extracts  of  the  leaves 
are  three  times  less  active  than  the  extract  actually  prepared. 
Moreover,  the  aqueous  and  alcoholic  extracts  of  the  root  and  leaves, 
whilst  fulfilling  the  therapeutic  indications,  possessed  emetic  and 
purgative  properties  when  given  in  large  doses. 

The  extracts  prepared  from  the  flowers  and  stalks  gave  good 
results,  especially  with  animals,  in  which  the  cardiac  phenomena 
observed  were  very  remarkable ;  they  were  unaccompanied  by 
emetic  or  purgative  effects,  but  with  very  slight  diuresis. 

From  the  foregoing  facts  it  would  appear  that  each  part  of  the 
plant  employed  produces  a  slightly  varied  effect.  After  several 
trials  made  with  the  flowers,  stalks,  leaves  and  roots,  the  best  results 
were  obtained  with  an  aqueous  extract  prepared  from  the  flowers 
and  stalks,  with  the  addition  of  a  third  of  their  weight  of  roots  and 
leaves. 

This  extract,  deprived  in  great  part  of  the  resinous  purgative 
principle,  is  solid  in  consistence,  shining  black,  possesses  a  very 
bitter  taste,  is  soluble  in  all  proportions  in  water  and  alcohol,  and 
has  an  agreeable  persistent  odour.  It  is  used  in  the  preparation  of 
an  aromatized  syrup,  having  a  pure  bitterness  without  after-taste, 
and  containing  50  centigrams  of  extract  in  each  tablespoonful.  It 
is  in  this  form,  and  in  doses  of  two,  three,  or  four  spoonfuls,  that 
the  medicament  is  prescribed  in  the  treatment  of  cardiac  affections. 

Researches  upon  Convallaria  Majalis.  Gr.  See.  (IS Union 
Pharmaceutique,  xxiii.  337.  From  Pharm.  Joum.)  The  lily  of  the 
valley  has  been  known  from  time  immemorial  among  the  Russian 
peasants   as   a   certain   remedy   for  dropsy.      This  popular   belief 
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became  in  1880  the  subject  of  experiment  by  Messrs.  Troitzky  and 
Bojojawlensky,  but  insufficient  was  published  to  attract  attention  to 
the  subject.  The  statements,  however,  being  supported  by  Professor 
Botkin,  of  St.  Petersburg,  impressed  the  author,  who  took  the  first 
opportunity  for  their  verification,  it  being  necessary  to  procure  the 
plant  in  flower  to  determine  the  active  part. 

The  Russian  physicians  had  spoken  of  infusions,  without  saying 
whether  they  were  prepared  from  the  flowers,  stalks,  roots,  or  entire 
plants.  The  various  parts  of  the  plant  were  therefore  tried  under 
the  form  of  infusions,  aqueous  or  alcoholic  macerations,  and  lastly 
of  extracts.  The  infusion  of  the  flowers  was  without  effect,  even  in 
doses  equal  to  five  or  six  grams  of  the  flowers,  whilst  the  tinctures 
and  even  the  alcoholatures  were  infinitely  less  active  than  the 
extracts,  which  the  author  classes  as  follows,  according  to  their 
order  of  merit : — (1)  aqueous  extracts  of  the  leaves,  which  require 
a  dose  three  times  as  large  as  the  extracts  from  other  parts  of 
the  plant;  (2)  extracts  of  the  flowers,  which  exercise  upon  animals 
a  very  energetic  action,  and  upon  man  a  much  less  intense  one  ; 
(3)  extracts  of  the  entire  plant,  including  flowers,  stalks,  and  roots. 

Walz,  in  1830,  obtained  from  the  aqueous  extract  of  the  dried 
flowers  and  roots  the  toxic  principle  called  "  convallamarin  "  ;  the 
alcoholic  extract  yields  "  convallarin,"  which  is  of  little  importance. 
The  former  principle  is  a  glucoside,  splitting  up,  under  the  influence 
of  acids,  into  sugar  and  convallamaretin. 

M.  Hardy,  demonstrator  of  chemistry  in  the  laboratory  of  the 
Hotel  Dieu,  has  obtained  convallamarin  in  the  amorphous  state. 
It  was  obtained  from  extracts  of  the  plant,  by  Dragendorff's 
process ;  treating  the  acidulated  aqueous  extract  with  alcohol  and 
then  with  chloroform  or  amylic  alcohol.  This  principle  has  an 
activity  comparable  to  that  of  pure  digitaline,  with  which  experi- 
ment shows  it  to  have  points  of  analogy  as  well  as  of  difference. 

In  order  to  arrive  at  the  therapeutic  dose  of  the  extracts  to  be 
•riven  to  man,  preliminary  trials  were  carefully  made  first  upon 
animals.  By  an  approximative  calculation,  based  upon  corporeal 
weight,  the  dose  useful  in  cardiac  disease  was  determined.  It  may 
be  thus  formulated : — 1  gram  to  ]  ^  or  even  2  grams  of  extract  of 
the  flowers  or  of  the  entire  plant ;  extract  of  the  leaves  is  only  active 
with  double  this  dose. 

The  Active  Principle  of  Convallaria  Majalis.  C.  Tanret. 
(Journal  de  Pharm.  [G],  iii.  355 ;  PJiarm.  Joum.,  3rd  series, 
xiii.  423.)  The  active  principle  of  the  lily  of  the  valley  has  been 
known  for  many  years.      Walz,  in  1858,  announced  that   the  lily 
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of  the  valley  contained  two  glucosides,  which,  he  named  "  con- 
vallarin "  and  "convallamarin."  In  1867  Marme  made  some 
physiological  experiments  with  these  two  bodies,  and  published 
his  researches  under  the  title,  "  Ueber  Convallamarin,  ein  neues 
Herzgift."  With  convallarin,  in  doses  of  3  to  4  grains,  he  obtained 
only  a  purgative  effect ;  but  he  found  that  convallamarin  acted 
principally  upon  the  heart,  and  in  a  very  small  dose  when  injected 
into  the  circulatory  system :  7  to  10  milligrams  for  dogs  weighing 
7  to  14  kilograms  ;  3  to  8  milligrams  for  cats  of  2  to  3  kilograms ; 
2  to  3  milligrams  for  rabbits  of  1  to  1*2  kilograms,  etc.  He  also 
determined  the  toxic  doses  to  be  a  crural  injection  of  15  to  30 
milligrams  for  dogs,  5  to  8  milligrams  for  rabbits,  etc.  Death 
followed  usually  a  few  minutes  after  the  administration  of  these 
doses,  happening  by  stoppage  of  the  heart,  and  nearly  always 
accompanied  by  very  intense  clonic  convulsions.  He  adds  that 
there  is  no  doubt  that  convallamarin  is  a  heart  poison,  and  that 
its  physiological  action  approaches  qualitatively  and  quantitatively 
that  of  digitalin,  helleborin,  the  upas  principles,  etc. 

Whilst  convallarin  is  soluble  in  alcohol,  but  insoluble  in  water, 
convallamarin  dissolves  in  water  in  all  proportions,  and  is  very 
soluble  in  ordinary  alcohol  and  methylic  alcohol.  Convallamarin 
is  insoluble  in  ether,  chloroform,  and  amylic  alcohol,  and  is  un- 
crystallizable.  The  author  has  observed  that  it  rotates  the  plane 
of  polarization  of  light  strongly  to  the  left,  and  has  found  its 
rotatory  power  in  alcoholic  solution  to  be  aD  =  —  55°.  Pure  con- 
vallamarin does  not  reduce  Fehling's  solution  until  it  has  been 
boiled  with  dilute  acid,  when,  according  to  Walz,  it  splits  up  into 
glucose  and  convallamaretin.  Sulphuric  acid  dissolves  it  with  a 
brown  colour ;  but  if  it  be  treated  with  this  reagent  after  having 
been  moistened  [?  with  water],  a  beautiful  violet  colour  is  developed, 
which  disappears  upon  the  addition  of  water.  Its  taste  is  bitter, 
followed  by  a  peculiar  after-taste. 

As  the  solvents  of  this  glucoside  are  the  same  as  those  of  the 
accompanying  reduced  sugar,  it  appeared  impossible  to  obtain  pure 
convallamarin — not  reducing  cupric  solution — by  the  action  alone 
of  neutral  liquids  employed  successively  upon  the  plant  or  its 
extract.  The  process  of  Walz  gives  a  satisfactory  product,  but  as 
this  is  long  and  inconvenient,  the  author  has  modified  it  in  the 
following  manner. 

An  alcoholic  tincture  made  from  the  whole  plant  is  precipitated 
with  subacetate  of  lead,  and  filtered,  excess  of  lead  is  removed  with 
dilute  sulphuric  acid,  avoiding  the  use  of  more  than  is  necessary, 

Q 


226  YEAR-BOOK    OP    PHARMACY. 

and  after  neutralizing,  the  tincture  is  distilled,  the  last  portion  of 
the  alcohol  being  driven  off  in  the  open  air  ;  then  the  cooled  and 
filtered  liquor  is  treated  with  tannin,  care  being  taken  to  keep  the 
liquid  neutral  by  sparing  additions  of  a  dilute  solution  of  carbonate 
of  soda.  A  compound  of  tannin  and  convallamarin  is  precipitated, 
which,  after  washing,  is  dissolved  in  60°  alcohol,  the  solution  de- 
colorized with  charcoal,  decomposed  with  zinc  oxide,  filtered,  and 
evaporated  to  dryness.  In  this  way  convallamarin  is  obtained 
nearly  white,  and  having  the  appearance  of  ordinary  digitalin. 
To  free  it  from  salts  that  are  sometimes  carried  down  by  the 
tannin  precipitate,  it  is  a  good  plan  to  redissolve  it  in  90°  alcohol, 
filter,  and  then  evaporate. 

This  treatment,  applied  to  the  lily  of  the  valley  collected  in  the 
first  days  of  August,  produced  a  yield  of  two  grams  of  convallamarin 
per  kilogram  of  the  fresh  plant. 

With  this  process  the  preparation  of  convallamarin  does  not 
present  any  serious  difficulties ;  and  if  the  lily  of  the  valley  should 
remain  in  the  medical  ai'mamentarium,  its  active  principle  should 
be  substituted  for  the  plant  by  those  who  wish  to  protect  themselves 
from  the  inconveniences  presented  by  so  unequal  a  distribution  ot 
convallamarin  in  the  various  plants,  its  variability  according  to  the 
time  of  collection,  and  its  alteration  in  the  extracts. 

In  order  to  verify  this  latter  point,  the  author  made  the  following 
experiment,  based  upon  the  loss  of  rotatory  power  which  solutions 
of  convallamarin  undergo  when  the  glucoside  decomposes. 

A  pound  of  lily  of  the  valley  being  taken,  of  which  its  strength 
in  convallamarin  was  known,  its  acidity  was  estimated  and  calcu- 
lated as  oxalic  acid.  Corresponding  quantities  of  convallamarin 
and -acid  were  then  dissolved  in  100  grams  of  water.  This  solution 
was  evaporated  in  a  water-bath  to  the  consistence  of  an  extract, 
then  redissolved  in  water,  and  examined  polarimctrically.  The 
rotatory  power  had  diminished  one-half;  one-half,  therefore,  of 
the  active  principle  had  been  decomposed  and  was  no  longer 
present  as  such  in  the  extract,  which,  however,  had  been  prepared 
under  the  most  favourable  conditions,  the  quantity  of  liquid  to 
evaporate  having  been  very  small. 

Convallaria  Majalis.  H.  G.  Greenish.  (Pharm.  Journ.,  3rd 
series,  xiii.  1058.)  This  is  an  interesting  summary  of  the  literature 
of  this  plant  from  a  medical,  chemical,  and  pharmaceutical  point  of 
view.  It  terminates  with  the  conclusion  that  our  present  knowledge 
is  insufficient  to  decide  the  question  whether  or  not  digitalis  is  likely 
to  be  superseded  by  Convallaria  majalis,  and  that  nothing  but  a 
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lengthy  and  systematic  trial  can  settle  this  point.     For  details  of  the 
summary  reference  must  be  made  to  the  original  article. 

Delphinium  Ajacis.  Dr.  Benvenuti.  (Amer.  Joum.  Pharm., 
1883,  50.)  From  his  experiments  with  the  acetic  and  aqueous 
infusion,  the  author  draws  the  following  conclusions  :  The  flowers 
of  the  Delphinium  possess  an  insecticide  action.  They  are  to  be 
preferred  to  other  remedies  of  similar  action  on  account  of  cheap- 
ness and  absence  of  smell.  They  have  a  marked  anaesthetic  action, 
are  excitant,  rubefacient,  astringent,  and  antizymotic.  The  author 
thinks  this  remedy  has  many  points  of  resemblance  to  carbolic  acid 
and  iodoform. 

Delphinium  Consolida.  E.  Masing.  (Pharm.  Zeitschr.  fur 
Eussland,  1883,  3.)  The  author  obtained  from  5  kilos,  of  the 
dried  flowering  herb  about  1  gram  of  alkaloid,  for  which  he  pro- 
poses the  name  calcatripine,  derived  from  fores  calcatrvpoe,  under 
which  name  the  flowers  were  formerly  officinal.  The  alkaloid,  dis- 
solved in  one  thousand  parts  of  acidulated  water,  gave  precipitates 
with  the  various  group  reagents  for  alkaloids ;  tannin  yielded  a 
faint  turbidity  after  twenty-four  hours ;  mercuric  chloride,  am- 
monium ruolybdate,  and  potassium  bichromate  had  no  effect. 
Sulphuric  acid,  sp.  gr.  1*84,  gave  a  red-brown  colour,  changing 
to  violet  bi'own,  and  after  twenty-four  hours  to  grey-brown. 
Frohde's  reagent  coloured  olive-green,  becoming  gradually  deeper, 
then  fading  to  grey-yellow.  Sugar  and  sulphuric  acid  gave  a 
red-brown  colour,  slowly  changing  to  greenish  blue.  Sulphuric 
acid,  followed  by  nitric  acid  or  a  nitrate,  causes  the  red-brown 
colour  to  change  to  orange-red,  then  orange-yellow,  and  finally 
golden  yellow.  The  alkaloid,  which  was  not  quite  pure,  is  soluble 
in  alcohol,  ether,  and  chloroform,  and  appears  to  be  easily  decom- 
posed by  chemical  agents. 

Microscopic  Examination  of  Myrtus  Cheken.  J.  Hoehn. 
(Therapeut.  Gaz.,  1882,  284.)  The  upper  side  of  the  leaf  is  de- 
pressed at  the  midrib,  and  the  underside  elevated.  The  epidermis 
is  composed  of  thick-walled  empty  cells  and  a  thick  cuticle.  Next 
come  two  rows  of  palisade  cells,  filled  with  starch  and  chlorophyll. 
Between  the  palisade  cells  and  lower  epidermis  are  thick-walled 
parenchyma.  Among  this  there  are  oil  and  resin  cells  and  inter- 
cellular spaces.  The  resin  cells  seem  to  have  a  cellular  structure. 
The  midrib  is  composed  of  three  zones,  the  upper  and  lower  zones 
made  up  of  bast  fibre,  and  the  middle  one  of  wood  prosenchyma. 
The  only  difference  between  the  cross  and  longitudinal  is  the  elon- 
gation of  cells  in  the  longitudinal  section. 
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Myrtus  Cheken.  J.  W.  England.  (Amer.  Joum.  Pharm., 
1883,  247.)  The  author  has  determined  the  constituents  both 
of  the  stem  and  leaves  of  this  plant,  and  obtained  the  following 
results  : — 


1.  Moisture 

2.  Ash     . 


3.  Volatile  principles 

4.  Benzin  extract    . 

5.  Alcoholic  extract. 

G.  Hydro-alcoholic  extract 
7.  Aqueous   extract  . 


1.  Moisture 

2.  Ash     . 


Volatile  principles 
Benzin   extract   . 


5.  Alcoholic  extract. 


G.  Hydro- alcoholic  extract 


7.  Aqueous  extract 


Stem 


s. 


10  per  cent. 

4-84  per  cent,  chlorides,  phos- 
phates, sulphates  and  carbonates 
of  potassium,  magnesium,  cal- 
cium,  and    aluminium ;    silica. 

5*45  per  cent,  yellow  colouring 
matter,  fixed  oil,  fatty  acid. 

G-25  per  cent,  resin,  tannin,  ex- 
tractive. 

5-2  per  cent,  tannin,  organic  acid, 
extractive. 

4-08  per  cent,  gum,  colouring 
matter. 

Leaves. 

10  per  cent. 

8  "4  per  cent,  chlorides,  phosphates, 
sulphates  and  carbonates  of  po- 
tassium, magnesium,  calcium, 
and  aluminium ;  silica. 

Volatile     oil,     volatile    alkaloid. 

5-3  per  cent,  yellow  colouring 
matter,  volatile  oil,  chlorophyll, 
fat,  wax. 

10-2  per  cent,  resin,  tannin,  ex- 
tractive. 

G-25  percent,  tannin  (4  per  cent.), 
organic  acid,  colouring  matter, 
extractive. 

4*5  per  cent,  gum,  starch,  colour- 
ing matter,  extractive. 


Pharmaceutical  Preparations. — The  active  principles  of  cheken, 
as  seen  above,  reside  wholly  in  the  leaves,  aud  are  a  volatile  alka- 
loid, in  combination  with  an  organic  acid,  volatile  oil,  tannin,  fixel 
oil,  resin,  and  minor  proximate  bodies.  It  is  obvious  that  the  best 
preparations  of  the  leaves  are  those  containing  all  the  active  in- 
gredients. By  various  experiments,  alcohol  diluted  with  one-third 
of  water  was  found  to  be  the  best  solvent,  and  maceration  followed 
by  percolation  the  best  for  extraction.     A  fluid  extract  submitted 
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was  prepared  according  to  the  genei'al  process  of  the  United  States 
Pharmacopoeia  (1870)  with  a  menstruum  composed  of  3  parts 
alcohol,  1  part  of  water ;  its  dose  is  one  to  three  fluid  drachms.  A 
20  per  cent,  tincture  may  he  made  with  the  same  menstruum,  and 
a  convenient  strength  of  the  infusion  is  10  per  cent. 

Therapeutic  Properties. — Cheken  has  lately  been  brought  quite 
prominently  into  notice  by  the  writings  of  Dr.  Henry  von  Dessauer, 
of  Valparaiso,  and  Dr.W.  Murrell  and  Mr.  E.  M.  Holmes,  of  London, 
in  the  treatment  of  bronchitis,  laryngitis,  diphtheria,  haemoptysis, 
etc.  Tonic,  diuretic,  expectorant,  and  antiseptic  properties  are 
claimed  for  it. 

The  "  Tambor,"  a  Tree  yielding  a  Purgative  Oil,  with  Descrip- 
tions of  Two  Species  of  Omphalea.  W.  B.  Hemsley.  (Pharm. 
Joum.,  3rd  series,  xiii.  301.)  Some  twenty  years  ago,  Dr.  Dorat, 
of  Sonsonate,  San  Salvador,  Central  America,  sent  to  the  late 
Daniel  Hanbury  dried  specimens  of  a  tree  called  "  tambor,"  that 
was  said  to  yield  a  valuable  purgative  oil,  resembling  castor  oil 
in  its  properties,  with  the  advantage  of  having  a  more  agreeable 
flavour.  Mr.  Hanbury  sent  one  specimen  to  Kew  Herbarium, 
where  it  was  recognised  as  a  species  of  Omphalea,  near,  if  not 
identical  with  specimens  collected  by  Sutton  Hayes,  at  Acajutla, 
not  far  from  Sonsonate,  but  apparently  different  from  any  de- 
scribed species.  Nothing  further  seems  to  have  been  done  with 
the  plant.  The  genus  Omphalea  comprises  about  eight  known 
species,  one  of  which  is  endemic  in  Madagascar,  whilst  all  the 
others  are  restricted  to  tropical  America.  This  peculiarity  in 
distribution  is  shared  by  some  other  genera  of  plants,  Ravenala 
for  example ;  and  it  also  finds  a  parallel  in  the  animal  kingdom, 
according  to  Wallace.  The  most  striking  distinctive  character  of 
the  genus  is  in  the  male  flowers,  or  rather  in  the  stamens,  of  which 
there  are  two  or  three  in  each  flower.  They  are  united,  and  form 
together  a  body  shaped  like  a  mushroom.  The  columnar  portion  is 
short,  and  the  cap  consists  of  the  thickened  dilated  connectives  of 
the  two  or  three  stamens,  so  that  the  two  cells  of  each  anther  are 
distant  from  each  other.  In  the  author's  specimen  of  0.  cardio- 
phylla,  the  number  of  stamens  is  usually  two,  but  there  were  three  in 
one  flower.  All  the  flowers  examined,  both  male  and  female,  had  a 
calyx  of  four  decussate  sepals,  yet  it  is  likely  that  in  these  species, 
as  in  the  others,  the  number  may  vary  from  four  to  five. 

Concerning  the  "  tambor,"  Dr.  Dorat  sent  the  following  note  to 
Mr.  D.  Hanbury  : — "  The  fruit,  about  the  size  of  a  pear,  contains 
three  beans,  jet  black,  which,  by  pressure,  yield  a  very  fine  oil  in 
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large  quantity,  rather  pleasant  to  the  taste,  and  resembling  castor 
oil  in  its  purgative  effect,  with  the  advantage  that  it  does  not  gripe. 
The  leaf  is  large  and  is  used  here  for  packing  cheese,  on  account 
of  its  strength.  Flowers  in  December;  fruit  ripe  in  February  or 
March.  The  seeds  are  covered  with  an  exceedingly  hard,  black, 
thin  epidermis,  with  a  white  soft  pulp  containing  the  oil,  which 
besides  its  purgative  quality  burns  well.  Seeds  (seed-vesseh)  grow 
in  lai'ge  bunches." 

For  this  species  the  author  proposes  the  name  Omphalea  oleifera, 

and  the  following  is  a  description  as  far  as  the  material  will  permit : 

Omphalea  oleifera,  Hemsley,  species  nova.      0.  follis  amplis  fere 

orbicidaribus  profuncle  cordatis  stellato  puberidis  paniculis  brevibus 

ramosis,  bracteis  paucis  infra  pollicaribus,  ovario  glabra. 

Arbor?  ramulis  ultimis  inflorescentias  gerentibus  crassocamosis. 
Folia  (itnicum  circiter  5  poll,  diametro  a  nobis  tantum  visum)  petio- 
hita,  tenuia,  papyracea,  sparse  stellatopuberula  (pilis  deciduis), 
suborbicularia,  profunde  cordata  ("  ampla,  lenta"  Doratius),  venis 
primariis  lateralibus  titringue  5  vel  6  conspicuis ;  petiolus  in  spec. 
Keicens.  omnino  deest.  Flores  monoid,  paniculati ;  panicidce  termi- 
nales,  lake,  ramosce,  puberulce ;  bractece  paucee,  petiolata3,  angustce, 
oblongai,  vix  1  poll,  longoe,  venosai,  puberuloi  ;  calycis  sepala  in  fl.  $ 
utinfl.  $  4,  decussata,  orbicidaria,  ciliolata  ;  antherce  2;  ovarium 
glabrum.  "  Fructus  magnitudine  pyri,  S-spermus ;  scmina  nigra, 
oleam  gratam  purgativam  copiose  prwbentia." — Dorat. 

This  and  the  following  differ  from  all  the  previously  described 
species  in  having  thin,  strong,  papery  leaves,  and  perhaps  also  in 
their  very  stout  ultimate  branchlets.  This  differs,  too,  from  the 
common  Opmhalea  diandra  in  having  a  glabrous,  not  hairy,  ovary ; 
and  it  differs  from  0.  cardiophylla  in  its  leaves  being  sparsely  fur- 
nished with  stellate  hairs,  in  its  short  branching,  narrow  panicles, 
aud  in  its  smaller  bracts. 

Here  is  a  description  of  Sutton  Hayes's  plant  numbered  G17  : — 
Omphalea  cardiophylla,  Hemsley,  species  nova,  0.  foliis  amplis 
fere   orbicidaribus  profunde   cordatis   glaberrimis,  panicidis  angustis 
clongatis,  bracteis  oblanceolatis  ad  2  poll,  long  is. 

Arbor  30-40  pedalis  (fide  Hagesii),  ramulis  .  .  .  Folia  (2 
tantum  visa)  longe  petiolata,  tenuia,  papyracea  (in  vivis  snbcarnosa  ?), 
glalerrima,  suborbicularia,  basi  profunde  cordata,  apice  acuminata, 
obtusa  ( [ma jus  fere  pedem  diametro),  undulata  ;  venis  primariis  later- 
alibus rdrinque  5  vel  6,  conspicxds  ;  p>etiolus  (perfects  deest)  saltern  4 
poll,  hmgus,  apice  2-glandidosus,  crassus,  carnosus,  in  sicci*  infra 
medium    crassior.     Flores    (<$    tantum   visi)    panicidati  ;     panicidie 
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angustce,  graciles,  terminates  (pendulce  ?),  pedem  vel  ultra  longce, 
obsolete  pubendce  ;  bractece  oblanceolatce  ad  2  poll,  longce,  venosce, 
graciliter  petiolatce,  petiolo  2-4  lineas  longo,  apice  2-glanduloso ; 
calycis  sepala  4,  decussata,  orbicular  ia,  ciliolata;  antherce  2  vel  inter - 
dum  3. 

Cannabis  Indica.  Dr.  M.  Hay.  {Pharm.  Journ.,  3rd  series,  xiii. 
998.)  A  preliminary  notice  announcing  the  isolation  from  Cannabis 
indica  of  a  crystallizable  alkaloid  possessing  characters  analogous  to 
those  of  strychnine.  This  base  the  author  proposes  to  name  tetano- 
cannabine.  Indications  were  also  obtained  of  the  presence  of  several 
distinct  alkaloids  in  this  drug.  The  author  promises  a  further  com- 
munication on  this  subject. 

Koromiko  (Veronica  salicifolia  and  V.  parviflora.)  Dr.  J. 
Jardine.  (Pharm  Journ.,  3rd  series,  xiii.  85.)  This  drug  is 
highly  esteemed  in  China,  as  well  as  New  Zealand,  as  a  remedy  for 
dysentery  and  diarrhcea.  The  author  has  tried  it  in  chronic  forma 
of  the  disease,  and  reports  most  favourably  on  its  efficacy. 

Trifolium  Pratense.  M.  Grazer.  {Pharm.  Journ.,  3rd  series, 
xiii.  878.)  A  fluid  extract  of  the  flowerheads  of  red  clover  having 
been  introduced  in  the  United  States  as  a  remedy  for  whooping 
cough  and  scrofula,  and  an  infusion  as  a  wash  for  ill-conditioned 
ulcers,  the  author  submitted  the  flowerheads  to  analysis.  He  found 
them  to  contain  two  resins  and  a  peculiar  acid  principle,  but  does 
not  appear  to  think  that  there  is  any  constituent  present  to  which  a 
special  therapeutic  action  could  be  attributed. 

A  New  Adulterant  of  Saffron.  Dr.  J.  Biel.  (From  Pharm. 
Zeitschr.filr  Bussland.)  The  adulterant  reported  upon  by  the  author 
consists  of  marigold  florets  {Calendula  officinalis)  coloured  with 
dinitrocresylate  of  sodium,  then  impregnated  with  oil,  and  rolled  up. 
In  this  condition  it  was  found  mixed  with  true  saffron.  The  adul- 
teration may  be  detected  by  means  of  petroleum  spirit,  to  which  the 
fictitious  article  imparts  a  lemon-yellow  colour,  while  pure  saffron 
leaves  it  uncoloured. 

Adulterated  Insect  Powder.  "W.  L.  Howie.  {Pharm.  Journ., 
3rd  series,  xiii.  939.)  The  author  confirms  Conroy's  statement  that 
commercial  insect  powder  is  often  grossly  adulterated,  but  has  not 
been  able  to  satisfy  himself  that  fustic  is  used  as  colouring  agent  in 
this  powder,  while  chrome  yellow  and  turmeric  were  found  by  him 
in  a  number  of  samples.  Full  directions  are  given  in  his  paper  for 
detecting  these  adulterants.      He  also  endeavoured  to  devise  a  pro- 
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cess  for  the  detection  of  fustic,  based  on  the  difference  in  the  action 
of  zinc  and  sulphuric  acid  on  this  colouring  matter  and  on  genuine 
insect  powder,  but  the  reaction  failed  to  indicate  less  than  20  per 
cent,  of  the  adulterant. 

Guadeloupe  Vanilla.  Prof.  Charbonnier.  (Chem.  and  Drugg., 
1882,  83,  from  Bepert.  cle  Pharm.)  The  author  directs  attention 
to  a  new  species  of  vanilla  in  the  French  market,  as  yet  little 
known,  and  not  described  in  any  work  on  materia  medica.  It 
appears  to  have  been  cultivated  in  Guadeloupe  during  the 
past  seven  or  eight  years,  and  is  probably  furnished  by  a 
variety  of  Vanilla  planifolia.  This  Gaudeloupe  Vanilla  at  first 
sight  resembles  that  of  Bombay  or  Java,  but,  though  blackish,  the 
colour  of  the  pods  is  not  quite  so  dark  as  the  latter  sorts.  It 
is  dryer  looking,  and  not  so  covered  with  crystals  of  vanillin. 
But  the  special  characteristics  are  a  peculiar  odour  and  the  fact 
that  the  pods  are  somewhat  flattened  instead  of  being  of  the  usual 
irregularly  triangular  form.  The  last-named  characteristic  is  prob- 
ably due  to  a  difference  in  the  method  of  preparation.  Further,  the 
surface  of  the  pods  is  finely  striated  longitudinally,  and  there  are 
but  few  depressions.  Generally,  this  vanilla  has  a  good  appearance, 
but  its  perfume  is  coarser  and  less  permanent  than  the  Bourbon 
sorts.  It  is  of  inferior  quality,  but  at  the  same  time  its  price  is 
only  about  half  that  of  Bourbon  vanilla. 

Mango  Fruit  (Mangifera  Indica).  Dr.  Linguist.  (Practitioner, 
1882,  220.)  The  unripe  fruit  of  the  mango  is  being  tried  in  the 
United  States  in  medicine.  The  author,  who  has  introduced  it, 
states  that  it  is  an  astringent  with  a  special  tonic  action  on  the 
mucous  membrane,  and  that  in  the  treatment  of  haemorrhage  and 
mucopurulent  discharges  he  knows  of  no  equal  to  it. 

Therapeutic  Properties  of  the  Burdock  (Arctium  Lappa).  Dr. 
Reiter.  (Pharm.  Journ.,  3rd  series,  xiii.  343.)  The  author  has 
had  personal  experience  concerning  the  value  of  the  seeds  of  the 
common  burdock  in  the  relief  of  psoriasis  inveterata.  The  pre- 
parations used  were  made  by  steeping  the  seeds  in  whisky  or  dilute 
alcohol.  The  author  recommends  for  the  former  to  place  one 
pound  of  well-crushed  fresh  burdock  seeds  in  a  bottle  with  one 
gallon  of  good  old  whisky,  and  keep  in  a  warm  place,  occasionally 
shaking  it,  for  a  fortnight.  The  maximum  dose  of  the  clear 
tincture  is  4  fluid  drachms,  well  diluted,  three  times  a  day  im- 
mediately after  meals ;  when  the  dose  is  a  large  one  whisky  is 
recommended  as  a  menstruum,  but  for  smaller  doses  proof  spirit  is 
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preferred.  The  author  considers  the  therapeutic  action  of  the 
tincture  to  be  that  of  an  alterative  stomachic,  and  says  it  appears 
to  improve  all  the  nutritive,  secretive,  and  assimilative  functions. 
This  use  of  burdock  is  by  no  means  new,  the  root  having  long  been 
used  by  herbalists  as  a  common  remedy  for  skin  diseases. 

Assay  of  Nux  Vomica.  W.  R.  Dunstan  and  F.  "W.  Short. 
(Pharm.  Journ.,  3rd  series,  xiii.  665.  From  Journ.  Chem.  Soc.) 
This  subject  being  of  great  importance  on  account  of  the  strychnine 
and  brucine  in  nux  vomica,  the  authors  have  investigated  the 
matter  in  order  to  find  an  accurate  and  simple  method,  Dragendorff's 
method  being  too  long  and  intricate.  Experiments  were  tried  in 
which  the  nux  vomica  was  made  into  a  paste  with  various  alkaline 
solutions,  dried,  and  the  dried  mass  extracted  with  chloroform  ;  in 
all  cases  the  marc  (the  mass  after  extraction)  was  bitter,  showing 
that  the  alkaloids  were  not  wholly  extracted,  and  therefore  that 
chloroform  alone  is  not  an  efficient  medium  for  the  purpose ;  a 
mixture  of  alcohol  and  chloroform  (1  :  3),  however,  completely 
extracts  the  alkaloids  from  nux  vomica.  Experiment  showed  that 
it  was  not  necessary  to  mix  the  nux  vomica  with  alkali,  but  that 
the  powdered  seeds  could  be  at  once  extracted  with  chloroform 
containing  alcohol,  as  follows : — 5  grams  of  the  finely  powdered 
nux  vomica  seeds  are  extracted  for  about  two  hours  in  an  extraction 
apparatus,  with  40  c.c.  of  chloroform,  containing  25  per  cent,  of 
alcohol;  this  takes  from  one  to  two  hours.  The  extract  is  well 
agitated  with  25  c.c.  of  10  per  cent,  dilute  sulphuric  acid,  the 
chloroform  separated,  and  again  agitated  with  15  c.c.  of  acid.  The 
mixed  acid  solutions  should  be  quite  free  from  chloroform,  filtered 
if  necessary,  then  made  alkaline  with  ammonia,  and  shaken  with 
25  c.c.  of  chloroform.  The  chloroform  extract  is  run  off,  evaporated 
on  a  water-bath,  and  the  residue,  consisting  of  the  alkaloids,  weighed. 
It  is  sometimes  necessary  to  filter  the  chloroform  after  separation 
from  the  alkaline  liquid.  By  this  process  samples  of  commercial 
nux  vomica  were  found  to  contain  the  following  percentages  of 
alkaloids :— 2-92,  3-57,  3-32,  3-38,  and  2-56. 

The  authors  have  successfully  employed  the  mixture  of  chloroform 
and  alcohol  for  the  extraction  of  other  alkaloids. 

The  Analysis  of  some  Authentic  Specimens  of  Nux  Vomica. 
W.  R.  Dunstan  and  F.  W.  Short.  (Pharm.  Journ.,  3rd  series, 
xiii.  1053.)  The  following  method  was  adopted  for  the  analysis  of 
the  seeds  :  5  grams  of  the  finely  divided  seeds,  after  drying  at 
100°  C,  were  exhausted  with  40  c.c.  of  chloroform  containing  25 
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per  cent,  by  volume  of  alcohol.  For  this  exhaustion  the  extraction 
apparatus  described  by  the  authors  in  a  former  paper  (Pharni. 
Juurn.  3rd  series,  xiii.  663)  was  employed,  and  the  hot  digestion  and 
repercolation  continued,  until  a  few  drops  of  the  solvent,  after 
passing  through  the  marc,  left  no  residue  on  evaporation.  The 
percolate  was  agitated  with  25  c.c.  of  a  5  per  cent,  solution  of 
sulphuric  acid,  the  chloroform  separated  and  agitated  again  with 
10  c.c.  of  the  dilute  acid.  The  mixed  acid  solutions  were  filtered  if 
necessary,  rendered  alkaline  with  ammonium  hydrate,  and  shaken 
witli  two  successive  15  c.c.  of  chloroform,  or  with  a  sufficient 
quantity  to  thoroughly  extract  the  alkaloid.  The  chloroform  was 
separated,  if  necessary  filtered,  evaporated,  and  dried  at  100°  C, 
until  constant  in  weight,  which  usually  occupied  one  hour.  Some 
little  trouble  is  always  experienced  in  the  separation  of  chloroform 
from  aqueous  liquids,  especially  when  alkaline ;  the  separation  is 
much  facilitated  by  heat,  but  even  then,  often  much  depends  upon 
the  ingenuity  and  dexterity  of  the  experimenter.  If,  in  the  filtra- 
tion of  aqueous  liquids  containing  chloroform  the  filter  paper  is  well 
wetted  with  chloroform,  the  chloroform  alone  will  pass  through 
from  the  mixture,  leaving  the  aqueous  liquid ;  but  if  on  the  other 
hand,  the  paper  be  wetted  with  water,  the  aqueous  liquid  will  flow 
through,  leaving  the  chloroform  upon  the  filter. 

The  appended  tables  show  the  results  of  two  series  of  specimens 
of  nux  vomica.  It  will  be  observed  that  although  the  specimens 
in  the  two  series  differ  in  alkaioidal  content,  the  order  of  content  in 
each  series  is  precisely  the  same  ;  that  is,  Bombay  first,  Cochin 
second,  and  Madras  third.  These  results  are  at  once  interesting 
and  important.  The  specimen  of  "Bombay"  in  the  second  series 
contains  the  largest  percentage  of  alkaloid  yet  recorded  in  the  seeds 
of  Strychnos  Nux-vomica  (3"90).  Of  the  specimens  (?  source) 
examined  by  Dragendorff,  the  highest  percentage  of  total  alkaloid 
found  was  2  88.  In  the  series  of  commercially  powdered  nux 
vomica  previously  analysed  by  the  authors  (preceding  abstract), 
the  richest  specimen  yielded  3'57  per  cent.  The  present  results 
also  show  that  these  above-mentioned  specimens  of  powdered  nux 
vomica  were  of  good  quality  and  free  from  adulteration. 
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Constituents  of  Tamarinds.  C.  Mueller.  (PJiarm.  Centralhalle, 
1882,  Nos.  49  and  50.)  The  author  has  examined  9  samples  of 
East  Indian  tamarinds,  with  the  following  results  : — 


Pulp  free  from  Seeds. 

Dry  Pulp. 

Seeds. 

"Water. 

Insolu- 
ble. 

Potass. 
Bitart. 

Tartaric 
Acid. 

Citric 
Acid. 

Potass. 
Bitart. 

Tartari 
Acid. 

Highest  %  38-0    . 
Lowest  °/o,    1-5     . 
Average  Jo,  13-9     • 

30-81 
21-92 
27-00 

20-2 
12-2 
16-2 

601 
4-66 
5-27 

8-80 
5-29 
6-63 

3-95 

0-64 
2-20 

8-25 
621 
7-20 

12-25 
6-77 
9-09 

The  author  found  very  small  quantities  of  malic  acid,  which  were 
calculated  as  citric  acid.  In  his  opinion,  tamarinds  should  not  con- 
tain more  seeds  than  10  per  cent,  of  their  weight ;  four  of  the  sam- 
ples contained  considerably  less  (1'5,  2'4,  4*5,  6*0),  two  approached 
this  limit  (8- 7,  9'8),  and  three  exceeded  it  considerably  (20*6,  23'3, 
38-0.) 

The  Active  Principle  of  Colocynth.  G.  Henke.  (Archiv  cler 
PJiarm.,  ccxxi.  200-205.)  The  author  reviews  the  various  methods 
adopted  by  earlier  chemists,  Meissner,  Braconnot,  Vauquelin,  Le- 
bourdais,  Herberger,  Bastick,  Hubschmann,  and  Walz,  for  the 
preparation  of  colocynthin,  or  the  various  impure  products  which 
have  received  this  name,  and  subsequently  describes  the  process 
followed  by  him,  and  the  true  characters  of  the  colocynthin  obtained. 

Five  kilograms  of  commercial  colocynth,  deprived  of  the  seeds, 
were  reduced  to  coarse  powder,  and  extracted  four  times  with 
alcohol  diluted  with  an  equal  weight  of  water,  with  the  aid  of 
heat.  The  filtrates  were  united,  the  alcohol  distilled  off,  and  the 
residue  extracted  with  water  and  filtered.  To  the  clear,  bright 
yellow  filtrate  a  concentrated  aqueous  solution  of  tannic  acid  was 
added,  and  the  very  abundant  white  precipitate  thus  formed  allowed 
to  deposit.  As  this  required  some  time,  its  deposition  was  acceler- 
ated by  the  addition  of  powdered  pumice-stone,  the  precipitate 
filtered  out,  well-washed,  mixed  with  freshly  precipitated  carbon- 
ate of  lead,  and  dried  on  a  water-bath.  Upon  treating  with  boiling 
absolute  alcohol,  the  colocynthin  became  immediately  dissolved,  and, 
after  evaporation  and  drying  over  sulphuric  acid,  it  remained  as  a 
resin-like  mass.  When  triturated,  it  formed  a  permanent,  loose,  and 
bright  yellow  powder. 

Colocynthin  is  without  action  upon  litmus,  and  is  soluble  in  20 
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parts  of  cold  or  1 6  parts  of  warm  water ;  it  is  likewise  very  readily 
soluble  in  alcohol,  but  more  difficultly  in  absolute  alcohol.  If  to  the 
alcoholic  solution  an  excess  of  ether  be  added,  the  colocynthin 
separates  out  in  the  form  of  white  flakes.  It  is  insoluble  in  chloro- 
form, ether,  benzol,  carbon  bisulphide,  and  petroleum  ether.  When 
heated  on  platinum-foil  it  burns  without  leaving  a  residue.  Besides 
being  soluble  in  water  and  in  alcohol,  it  is  also  very  readily  dissolved 
by  ammonia- water  and  an  aqueous  solution  of  chromic  acid.  Con- 
centrated sulphuric  acid  dissolves  it  in  the  cold,  forming  a  deep 
red  liquid,  and,  upon  warming,  the  colocynthin  is  immediately 
destroyed ;  dilute  sulphuric  acid  is  without  any  action.  Concen- 
trated nitric  acid  dissolves  it  in  the  cold  with  a  bright  red  colour, 
becoming  somewhat  darker  on  warming  :  dilute  nitric  acid  shows 
the  same  behaviour,  but  is  much  slower  in  its  action.  With  con- 
centrated hydrochloric  acid  it  forms,  even  in  the  cold,  a  bright 
yellow  liquid,  which  upon  boiling  becomes  decomposed  with  the 
separation  of  a  sticky,  dark  grey  substance  ;  dilute  hydrochloric 
acid  dissolves  it  only  by  the  aid  of  heat.  It  is  slowly  dissolved  by 
fresh  chlorine  water,  as  also  by  solutions  of  potassium  or  sodium 
hydrate,  especially  on  boiling.  The  aqueous  solution  of  colocynthin 
is  completely  precipitated  by  tannic  acid,  with  the  formation  of  a 
very  abundant  white  flocculent  precipitate ;  acetate  of  lead  produces 
only  a  very  slight  white  turbidity.  The  solution  in  water  is  not 
effected  by  basic  acetate  of  lead,  ferric  chloride,  silver  nitrate, 
lime-water,  ferrous  sulphate,  potassium  ferrocyanide,  mercuric 
chloride,  ammonia,  and  the  alkalies. 

When  heated  with  caustic  alkali  it  develops  no  ammonia.  The 
aqueous  solution  of  colocynthin  quickly  reduces  Fehling's  solution ; 
if  to  the  aqueous  solution  a  few  drops  of  sulphuric  acid  be  added, 
a  slight  turbidity  ensues. 

Although  Walz  is  stated  to  have  obtained  colocynthin  in  a 
crystalline  form,  the  experiments  of  the  author  upon  the  colocynthin 
of  his  own  preparation,  as  also  with  that  of  Walz,  Bastick,  and 
Hiibschmann,  afforded  only  negative  results ;  it  always  remained 
as  a  sticky  mass,  becoming  brittle  upon  complete  drying.  The 
author  furthermore  considers  the  statement  of  the  decomposition 
of  colocynthin  into  sugar  and  colocynthein  by  the  action  of  con- 
centrated sulphuric  or  hydrochloric  acid  to  be  very  improbable. 

The  entire  yield  of  pure  colocynthin  from  5  kilograms  of  colocynth 
amounted  to  scarcely  30  grams,  Walz  claims  to  have  obtained 
a  yield  of  2  per  cent. ;  but  this  statement  is  incompatible  with  the 
author's  results. 
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Poisonous     Constituents    of    Thevetia    Nereifolia.      C.    J.    H. 

Warden.  (Pharm.  Journ.,  3rd  series,  xiii.  42.)  Some  time  ago 
ifc  was  pointed  out  that  thevetin,  the  glucoside  isolated  by  Dr.  de 
Vrij  from  the  kernels  and  bark  of  Thevetia  nerei'folia,  possessed 
toxic  properties.  The  author  now  shows  that  the  kernels  contain 
a  second  poisonous  principle,  apparently  of  greater  activity  than 
thevetin. 

This  second  principle  was  obtained  by  precipitating  the  mother- 
liquor  left  after  the  crystallization  of  thevetin  by  tannic  acid, 
and  decomposing  the  precipitate  by  lime.  By  the  action  of 
absolute  alcohol  a  yellow  extractive  was  obtained,  which  had  the 
following  properties  :  it  was  persistently  bitter,  non-crystalline,  and 
readily  soluble  in  water.  On  aqueous  solutions  reagents  produced 
the  following  effects  :  concentrated  nitric  or  sulphuric  acid,  a  yellow 
coloration ;  concentrated  hydrochloric  acid,  no  change  in  the  cold  or 
on  heating  ;  bichromate  of  potash  and  sulphuric  acid,  ferric  chloride, 
or  chlorine  water  and  ammonia,  no  colour  reactions ;  tannic  acid, 
a  white  precipitate.  '017  of  a  gram  injected  into  a  cat's  stomach 
caused  in  five  minutes  convulsive  movements  of  the  hind  legs, 
which  lasted  for  some  time ;  there  was  also  vomiting  and  profuse 
salivation. 

The  amount  of  this  principle  isolated  was  only  0'0G7  of  a  gram, 
so  that  it  was  only  possible  to  make  a  very  cursory  examination  of 
its  physical  and  chemical  properties.  It  appears  to  differ  from 
thevetin  in  a  marked  manner.  Pure  thevetin  is  white  and  crystal- 
line, and  only  faintly  bitter,  and  its  aqueous  solution  is  not  pre- 
cipitated by  tannic  acid. 

A  further  communication  on  this  subject  is  promised. 

Nigella  Sativa.  Dr.  Pellacani.  (Archiv  far  exp.  Path,  tin  J 
Pharm.,  xvi.  441.)  The  author  reports  the  isolation  from  the  seeds 
of  this  plant  of  two  alkaloids,  nigelline  and  connigelline,  which 
resemble  the  active  principles  of  jaborandi  in  their  physiological 
action.  To  the  presence  of  these  two  alkaloids  the  therapeutic 
effects  of  the  seeds,  as  observed  by  Dr.  Canolle,  ai*e  to  be  attributed. 

Adulteration  of  Powdered  Pepper.  Prof.  Charbonnier.  (Re- 
pert,  de  Pharm.,  1883,  19-21.)  The  author  directs  attention  to  an 
adulterant,  which  is  not  a  new  one,  but  at  present  appears  to  bo 
very  extensively  employed  in  France,  particularly  for  white  pep- 
per. This  is  the  putamen  of  olives,  known  in  commerce  as  grigrwns 
d'olive  (olive  pits),  or  as  ■poivrette  (little  pepper),  a  name  probably 
given  to  it  to  create  the  impression  that  it  contained  some  of  the 
properties  of  pepper.    These  olive  pits  were  formerly  burned  up  and 
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used  as  manure  (engrais)  ;  now  it  is  found  move  advantageous  to 
sell  them  at  25  or  30  francs  for  100  kilos.,  and  to  use  them  for  the 
adulteration  of  pepper.  According  to  the  treatment  to  which  they 
are  subjected,  a  grey  or  white  powder  is  obtained,  adapted  for  the 
adulteration  of  powdered  black  or  -white  pepper.  The  hard  shell 
consists  of  elongated  stone  cells,  resembling  those  found  in  the 
epicarp  of  black  pepper ;  but  since  white  pepper  is  deprived  of  the 
pericarp,  the  adulteration  of  its  powder  with  ground  olive  pits  is 
readily  detected,  under  the  microscope,  by  the  large  number  of 
stone  cells. 

The  same  adulteration  may  be  detected,  according  to  Dupre,  by 
dusting  the  powder  upon  a  liquid  composed  of  equal  parts  ot 
glycerin  and  water,  upon  which  the  powdered  pepper  will  float, 
while  the  powdered  olive  pits  wTill  sink. 

Determination  of  Myronic  Acid  and  Mustard  Oil  in  the  Seeds  of 
Cruciferse.  V.  Dircks.  (Bieclermann's  Central-Blatt.  fur  Agrihdtur- 
Ghemie,  xii.,  Part  4.)  The  author  deduces  the  proportion  of  these 
substances  from  the  amount  of  sulphur  found,  and  the  latter  he 
estimates  in  the  following  manner.  He  introduces  the  ground 
seeds  into  a  retort,  adds  water,  and  connects  the  retort  with  a  con- 
denser and  with  one  or  two  Will's  absorption  apparatus  charged 
with  a  solution  of  50  grams  of  potassium  permanganate  and  120 
grams  sodium  hydrate  per  litre.  After  the  retort  has  stood  for  some 
time  at  a  moderate  temperature  in  the  water-bath,  it  is  heated,  and 
a  current  of  air  and  one  of  hot  steam  are  passed  simultaneously 
through  the  apparatus.  The  liquid  in  the  receivers  is  finally  heated 
for  some  time,  concentrated,  mixed  with  strong  hydrochloric  acid, 
and  evaporated  to  dryness  ;  the  residue  is  taken  up  with  water  and 
a  few  drops  of  hydrochloric  acid,  filtered,  and,  lastly,  the  sulphuric 
acid  which  has  been  formed  is  determined  by  precipitation  with 
barium  chloride.  As  the  barium  sulphate  is  contaminated  with 
manganese,  it  is  fused  with  soda  and  saltpetre,  the  solution  of  the 
green  mass  evaporated  to  dryness,  the  manganese  separated  by 
means  of  sodium  acetate  and  bromine  water,  weighed,  and  deducted 
from  the  barium  sulphate. 

Pistia  Stratiotes  (Tropical  Duckweed).  C.  J.  H.  Warden. 
(Chemical  News,  xlvii.  133.)  This  tropical  water-weed,  occurring 
on  pools  of  stagnant  water  in  most  parts  of  India,  has  much 
the  appearance  of  half-grown  lettuce  plants,  to  which  it  owes  its 
West  Indian  name  of  "  water  lettuce."  In  some  parts  of  India  the 
mature  plant  is  dried,  incinerated,  and  lixiviated,  and  under  the 
name  of  "  pana  salt,"  the  saline  product  is  used  for  medicinal  pur- 
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poses  as  a  domestic  remedy.  According  to  Colonel  Drury  ("  Useful 
Plants  of  India,"  p.  34)  the  plant  is  cooling  and  demulcent,  and  is 
given  in  dysuria,  whilst  poultices  of  the  leaves  are  applied  to 
hemorrhoids.  In  Jamaica,  in  the  hot  dry  weather,  the  Pistia 
stratiotes  is  said  to  impregnate  the  water  in  which  it  grows  with  its 
particles  to  such  an  extent  as  to  give  rise  to  the  bloody  flax. 

Specimens  of  the  plant  and  salt  were  received  from  the  Kina- 
gepur  district,  and  yielded  on  analysis  the  following  results  : — The 
weed,  dried  at  130°  C,  was  carbonised  at  a  temperature  below  red- 
ness, and  exhausted  with  boiling  distilled  water :  the  insoluble 
residue  being  subsequently  incinerated  until  free  from  carbon. 

Per  cent. 

Total  Ash 31-4583 

Soluble  Ash 6-1426 

Insoluble  Ash 25-3463 

The  sample  of  pana  salt  weighed  about  2  lbs.,  it  was  slightly 
deliquescent,  alkaline  in  reaction,  and  had  the  appearance  of  dirty 
common  salt.  Dried  at  130°  C.  it  had  the  following  percentage 
composition  : — 


Per  cent. 

Potassium  Chloride 73-0916 

Potassium  Sulphate     . 

22-6130 

Potassium  Carbonate  . 

traces 

Sodium  Chloride 

0-4727 

Calcium  Sulphate 

0-5874 

Magnesium  Sulphate  . 

0-2574 

Ferric  and  Aluminium    Oxides 

0-0982 

Sand  and  Silicic  Oxide 

0-3673 

Organic  Matter    . 

0-3575 

Water 

.       1-8674 

99-7125 

Nitrates,  nitrites,  and  phosphates  were  absent.  Not  the  slightest 
trace  of  either  bromine  or  iodine  could  be  detected. 

Lippia  Mexicana.  Dr.  Podwissotzki.  (Pharm.Zeitsc7ir.fiir 
Pussland,  xxi.  925.  From  Pharm.  Journ.)  Lippia  Mexicana,  a 
verbenaceous  plant  which  has  been  recently  recommended  as  a 
remedy  in  asthma  and  the  cough  of  phthisis,  has  been  submitted  to 
a  chemical  examination  by  the  author,  who  reports  that  he  has 
separated  from  it  a  tannin,  a  crystallizablc  colouring  substance 
belonging  to  the  quercetin  group,  an  oxygenated  essential  oil, 
and  a  camphor.  This  camphor,  which  has  been  named  "  lippiol," 
and  appears  to  be  the  principal  representative  of  the  medicinal 
activity  of  the  plant,  occurs  in  small  quantity  in  the  leaves,  and 
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as  it  readily  volatilizes,  it  may  be  easily  lost  in  transport  or 
keeping.  It  melts  between  25°  and  30°  C,  and  in  composition 
corresponds  to  menthol.  In  the  presence  of  the  essential  oil 
("  lippienol"),  which  occurs  in  larger  quantity,  the  camphor  mixes 
with  water,  forming  a  white  emulsion-like  mixture,  having  a  bit- 
terish taste.  The  author  considers  his  results  to  indicate  that  the 
best  pharmaceutical  preparation  would  be  a  tincture  of  the  fresh 
plant,  prepared  with  alcohol  strong  enough  to  dissolve  both  the 
camphor  and  the  oil,  in  the  proportion  of  one  part  by  weight  of 
the  flowers  and  leaves  to  nine  of  alcohol. 

Stachylarpheia  Jamaicensis.  P.  Stearns.  (Zeitschr. des  oesterr. 
Apoth.  Ver.,  1883,  217.)  This  plant  belongs  to  the  order  Verbenaceoz, 
and  is  used  in  Jamaica  as  an  emmenagogue,  under  the  name  of 
"  vervain."  In  Brazil  it  is  called  "jarboo,"  "  urgevao,"  or"  orgibao," 
and  is  applied  externally  for  healing  ulcerated  wounds,  and  internally 
for  rheumatism. 

Macleya  Cordata.  R.  B.  Eykman.  (Archiv  der  Pharm.,  xx. 
374)  This  Japanese  member  of  the  Papaveraceaa  contains  two 
alkaloids,  one  of  which  appears  to  be  identical  with  sanguinarin, 
prepared  from  Sanguinaria  canadensis,  and  the  other  with  the 
opium  alkaloid,  protopin,  prepared  by  Hesse. 

Sophora  Japonica,  Capparis  Spinosa,  and  Ruta  Graveolens.  P. 
Forster.  (Dingler's  Polytechn.  Journ.,  245,  48.)  The  glucosides 
isolated  from  these  species  yield  similar  products  of  resolution  on 
boiling  with  dilute  sulphuric  acid,  namely,  isodulcite  and  a  colouring 
matter  similar  to  quercetin.  That  obtained  from  the  ruta  is,  in 
fact,  identical  with  quercetin  (Zwenger  and  Dronke)  ;  that  from 
sophora,  though  more  similar,  is  yet  distinct,  and  is  therefore  to 
be  termed  "sophoretin,"  and  the  glucoside  "  sophorin." 

Chionanthus  Virginica.  J.  M.  Blackerly.  (TJierapeutical 
Gazette,  1882,  401.)  The  author  speaks  very  highly  of  Chionanthus 
virginica  as  a  remedy  in  chronic  cases  of  enlarged  and  indurated 
liver.  He  states  that  in  his  hands  it  has  proved  superior  to  iridin, 
leptandrin,  euonymin,  podophyllin,  or  phosphate  of  sodium. 

Geiim  Album.  Dr.  W.  A.  Spurgeon.  (Virginia  Medical 
Monthly,  August,  1882.)  The  author  says  that  this  plant  is  useful 
as  an  anti-emetic,  and  that  it  relieves  gastric  irritation  and  head- 
ache. A  teaspoonful  of  a  tincture,  representing  eight  troy  ounces 
to  the  pint,  is  a  dose,  but  larger  doses  may  be  given. 

Frankenia  Grandifolia,  s.  Velezia  Latifolia.  Dr.  J.  Moeller. 
(Pharmaceutische  Gentralhalle,  1882,  No.  30.  Amer.  Journ.  Pharm., 
1882,  514).    This  plant,  known  as  Yerba  reicma,  grows  near  the  sea- 
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shore  from  San  Francisco  to  San  Diego  and  southward,  and 
eastward  in  the  desert  of  Arizona  and  South  Nevada.  The  author 
describes  the  drug  as  follows  :  —  Stem  ternate,  somewhat  woody,  little 
branched,  about  15  centimeters  (6  inches)  high ;  leaves  decussate, 
small,  obtusely  ovate  or  spatulate,  the  upper  ones  more  linear, 
entire,  one-nerved,  fleshy.  The  young  leaves  and  branch  tops  are 
short,  hairy,  the  older  ones  nearly  smooth,  sparsely  hairy  near 
the  base,  and  slightly  ciliate.  The  branches  terminate  with  a 
flower,  which  has  frequently  two  lateral  flowers  upon  short  branch- 
lets,  and  an  involucre  formed  from  the  two  last  pairs  of  leaves. 
The  calyx  is  tubular,  angular,  four-ribbed  and  four-toothed ;  the 
petals  are  pale  reddish,  clawed,  small.  The  dry  herb  is  grey-green, 
inodorous,  of  a  saline  taste  due  to  an  incrustation  of  salt ;  after 
washing  it  is  tasteless. 

The  Active  Constituent  of  Piscidia  Erythrina.  E.  Hart. 
(Amer.  Chem.  Joum.,  1883,  39.)  The  author  has  isolated  the  active 
principle  of  Jamaica  dogwood.  A  pound  of  the  fluid  extract  was 
well  mixed  with  30  grams  of  quicklime  previously  made  into  a 
thick  paste  with  water ;  after  digesting  for  half  an  hour  the  liquid 
was  filtered,  and  water  was  added  to  the  filtrate  until  it  became 
slightly  turbid  ;  after  two  or  three  days  crystals  of  the  principle,  for 
which  the  name  jpiscidin  is  proposed,  separated,  accompanied  with 
the  resinous  substance.  By  adding  more  water  a  second  crop  of 
crystals,  still  more  impure,  can  be  separated.  The  crystals  are 
purified  by  re- crystallization  from  alcohol.  The  resinous  matter, 
precipitated  by  water,  retains  a  small  portion  of  piscidin,  of  which 
the  author  thinks  a  pound  of  the  fluid  extract  contains  about  one 
gram. 

Elementary  analysis  led  to  the  formula  C29  H21  08.  Piscidin 
crystallizes  in  nearly  colourless  prisms,  melts  at  192°  C,  is  insoluble 
in  water,  slightly  soluble  in  cold,  much  more  in  boiling  alcohol, 
slightly  soluble  in  ether,  easily  soluble  in  benzene  and  chloroform. 
It  dissolves  in  cold  concentrated  hydrochloric  acid,  and  is  reprecipi- 
tated,  apparently  unchanged,  by  dilution  with  water.  It  dissolves 
in  cold  sulphuric  acid,  and  separates  again  by  addition  of  water, 
but  it  dissolves  no  longer  easily  in  alcohol.  Boiling  with  acids 
causes  no  separation  of  sugar.  The  alcoholic  solution  is  neutral  to 
test  paper,  and  not  precipitated  by  acetate  of  lead. 

A  previous  notice  of  this  plant  will  bo  found  in  the  Year-Booh  of 
Pharmacy,  1882,  p.  149. 

Some  Medicinal  Plants  of  Ceylon.  W.  C.  Ondaatje.  (Pharm. 
Joum.,  3rd  series,  xiii.  818.) 
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1.  Bandia  dumetorum,  Lam. — The  seeds  of  this  tree  are  used  by 
the  natives  of  Ceylon  and  India  as  a  reliable  agent  in  producing 
emesis.  No  chemical  examination  seems  to  have  been  made  to 
detect  the  active  principle.  It  belongs  to  the  same  family 
(Cinchonaceae)  as  Gephcelis  ipecacuanha,  and  it  would  be  important 
to  determine  if  it  contains  emetine,  more  particularly  since  an  allied 
species,  B.  uliginosa,  is,  according  to  Dr.  Dymock,  used  in  India  as  a 
remedy  for  dysentery.  This  species  is  also  indigenous  in  Ceylon. 
The  bark  of  B.  dumetorum  also  possesses  the  same  qualities. 

The  author  has  seen  the  powdered  seeds  used  with  as  good  effect 
as  ipecacuanha,  in  doses  of  5  to  10  grains.  If  analysis  should  prove 
Randia  to  possess  the  same  active  principle  as  ipecacuanha,  a  great 
saving  might  be  effected  by  its  substitution  for  the  more  expensive 
Brazilian  drug. 

2.  Sethia  acuminata,  Am. — This  is  a  remedy  much  used  by  the 
Cinghalese  as  a  vermifuge.  The  part  used  is  the  leaves,  the  juice 
of  the  leaves  being  mixed  with  sugar  and  castor  oil,  or  with  the 
powder  of  the  leaves.  The  leaves  are  easily  powdered  when  dried. 
Professor  Bentley  notices  its  vermifuge  properties  in  his  "  Manual 
of  Botany."  Dr.  Thwaites,  in  his  "  Enumeratio  Plantarum  Zey- 
lanias,"  also  refers  to  it.  He  says,  "  The  Cinghalese  attach  much 
value  to  this  plant  as  an  anthelmintic  for  children,  giving  the 
juice  expressed  from  the  fresh  leaves."  It  is  chiefly  used  for  expel- 
ling round  worm,  and  possesses  the  advantage  of  not  having  a  dis- 
agreeable taste.     The  powder  is  used  in  the  dose  of  10  to  15  grains. 

3.  Coscinium  fenestration,  Colebr. — Many  years  ago  the  author 
found  that  it  possessed  antiseptic  properties.  Pieces  of  beef  im- 
mersed in  an  infusion  of  the  stem  were  preserved  for  several  weeks. 
A  weak  infusion  of  the  stem  was  also  used  as  a  lotion  for  foul  ulcers 
with  great  success.  It  has  been  used  also  as  a  yellow  dye.  As  this 
drug  has  recently  been  imported  in  quantity  into  England,  it  could 
easily  be  obtained,  and  an  examination  of  the  cause  of  its  antiseptic 
properties  seems  desirable. 

4.  Vateria  Indica,  L. — The  natives  use  it  daily  to  arrest  the 
alcoholic  fermentation  of  the  juice  of  the  jaggery  palm,  Garyota 
wens,  which  is  a  favourite  beverage  with  them.  This  property  of 
preventing  fermentation  might  be  turned  to  account  in  some  of  the 
great  manufacturing  industries,  if  not  in  medicine,  and  the  bark 
deserves  chemical  investigation. 

5.  Semecarpus  Gardner i,  Thw. — The  black  resin  yielded  by  this 
tree,  although  not  possessing  medicinal  properties,  may  be  of  some 
interest  in  the  arts. 
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The  resin  is  bard,  breaks  with  a  smooth  fracture,  burns  with  a 
bright  flame,  is  soluble  in  turpentine,  and  adheres  strongly  to  wood 
and  metal.  It  is  free  from  acridity.  The  formula  for  using  the 
resin  as  a  varnish  is  as  follows  : — 

To  a  saturated  solution  of  Valeria  Indica  resin  in  oil  of  turpen- 
tine, add  by  degrees  pieces  of  black  resin,  and  put  it  into  a  bottle 
and  shake  it  well  until  the  whole  is  dissolved,  then  apply  it  to  wood 
or  metal,  which  will  give  a  varnish  of  great  lustre  and  beauty.  The 
resin  should  be  first  melted  and  strained  through  coarse  calico  cr  a 
sieve,  to  free  it  from  impurities. 

6.  Vernonia  anthelmintica,  Willd. — This  plant  is  cultivated  by  the 
Cinghalese,  and  is  in  great  repute  as  a  remedy,  which  is  indicated 
by  its  name. 

The  seeds  are  black,  of  a  bitter  and  nauseous  taste,  are  easily 
procured  from  bazaars,  and  are  commonly  used  by  the  village 
people  for  expelling  the  ascaris  lumbricoides,  and  act  as  a  vermicide. 
The  dose  of  the  powdered  seed  for  an  adult  is  from  Ho  1 
drachm.  The  native  physicians  prescribe  it  generally  as  a  tonic 
in  the  shape  of  an  infusion.  The  Cinghalese  name  is  sanne  nay  an, 
and  the  Tamil  name  Jcadoseragam.  European  practitioners  in  India, 
from  personal  observations,  confirm  the  truth  of  the  above  state- 
ment. 

7.  Alstonia  scholaris,  R.  Br. — In  1865  the  author  forwarded  to 
England,  to  his  friend  and  correspondent,  Mr.  P.  L.  Simmonds,  the 
editor  of  the  Technologist,  specimens  of  a  kind  of  caoutchouc,  as  a 
substitue  for  gutta-percha. 

The  bark  of  this  tree  is  thick  and  spongy.  Its  properties  as  a 
medicinal  agent  are  fully  described  in  the  Pharmacopoeia  of  India. 

8.  Acorns  calamus,  Linn. — The  well-known  sweet-flag  is  used  as 
an  anthelmintic,  which  property  is  not  included  in  the  Indian 
Pharmacopoeia. 

An  infusion  of  the  rhizome  or  root-stock  given  to  young  children 
acts  effectually,  and  is  often  used  in  this  way  among  the  natives. 

Madagascar  Drugs.  E.  M.  Holmes.  (Pharm.  Journ.,  3rd 
series,  xiii.  121  and  201.)  The  author's  report  contains  notices  of 
the  following  drugs:  — 

Roots. — Famamo  or  fanamamo  (MundvMa  Telfairii) ;  fisava  ; 
Hazomafana,  the  produce  of  a  species  of  Daphne ;  mahatatidy  ; 
matsatsorana  ;  mainakimafy  ;  raingeraingy  ;  raisaonjo ;  rovy ; 
Sanatry ;  tangen  (Tanghmia  venenifera)  ;  tsiankoditra  drevo ; 
isihitrafototra  (Cassytha  jilifnntiis)  \  tsilanky  ;  tsileondroahy ;  ramy, 
probably  thc'producc  of  Canarium  Colo^hania. 
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Barks  and  Woods. — Hafotra  fotsy ;  havozo  ;  mandravasorotra 
(Betsileo)  ;  nato. 

Leaves  and  Flowers. — Famamo  (Mundidia  Telfairii)  ;  fanjano- 
nandra,  the  leafy  shoots  of  Anthospermum  plicatum ;  haronga,  the 
leaves  or  twigs  of  Haronga  Madagascariensis ;  nifin  akanga 
(Commelyna  Madagascariensis)  ;  rambiazana  ;  sangan,  the  flowers 
of  Hyptis  pectinata ;  hanidraisoa,  the  leafy  twigs  of  Apldoia 
theceformis ;    tsiavaramonina. 

Fruits  and  Seeds. — Landemo  or  tendemilahy,  the  fruits  of 
Antliocleista  Madagascariensis;  sena  sena;  taimboron  tsiloza 
(Chenopodium  ambrosioides)  ;  tan  gen  a  ;  tanantanania-  fotsy  (Curcas 
purgcms) ;  tanantana-manga  (Ricinus  communis) ;  tanterakala 
(Embelia  micrantha) ;  vatolalaka,  the  grey  seeds  of  Caisalpinia 
Bonducella ;  veraka,  the  fruits  of  Schrebera  Golimgensis ; 
voantamenaka-vavy  (Quisqualis  species). 

Psororaa  Crassum.  G.  Spica.  (Gazz.  CMm.  Ital.,  xii.  431-435  ; 
Journ.  Chem.  Soc,  1883,  80.)  This  lichen  grows  in  a  few  localities 
in  Sicily,  and  the  small  quantity  with  which  the  author's  experi- 
ments were  made  was  gathered  near  Dahlia,  province  of  Caltanisetta. 
By  exhaustion  with  ether  in  a  percolator,  it  yielded  a  yellow  sub- 
stance (A),  crystallizing  in  needles  from  the  ether  on  cooling,  and  a 
brown  residue  (B),  which  remained  in  considerable  quantity  on 
distilling  off  the  solvent. 

The  crystallized  body  is  soluble  in  warm  alcohol,  ether,  chloro- 
form, and  acetic  acid,  and  recrystallizes  from  these  solvents  more  or 
less  on  cooling ;  but  benzene,  unless  employed  in  large  excess,  dis- 
solves only  a  part  of  it,  leaving  a  nearly  white  crystalline  residue. 
The  constituent  soluble  in  benzene  was  purified  by  repeated  crys- 
tallization from  that  liquid  ;  the  insoluble  portion  by  crystallization 
from  alcohol  and  repeated  washing  with  cold  alcohol. 

The  yellow  substance  crystallized  from  benzene  is  usnic  acid, 
C18H1808,  melting  at  195-197°,  and  yielding  a  sodium  salt, 
C18  H17  Na  08,  2  H2  0,  which  crystallizes  from  warm  water  in  stellate 
groups  of  needles. 

The  white  substance  only  slightly  soluble  in  benzene  crystallizes 
from  alcohol  in  silky  needles,  dissolves  in  the  solvents  above 
mentioned,  and  to  a  slight  extent  in  water,  to  which  it  imparts 
a  faint  acid  reaction.  It  dissolves  also  in  alkalies  and  alkaline  car- 
bonates, and  in  sulphuric,  nitric,  and  hydrochloric  acids,  melts  with 
decomposition  at  263-264°,  and  begins  to  sublime,  but  resolidifies 
at  a  high  temperature,  about  215°.  Dried  at  100°,  it  gave  on 
analysis,  60"23-60-29  per  cent,  carbon,  and   3vl-3"97   hydrogen, 
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leading  to  the  formula  (XjoH^Og,  which,  requires  6O30  carbon  and 
o-51  hydrogen.  Its  silver  salt,  obtained  by  precipitation,  forms 
white  flocks,  which  alter  on  exposure  to  light.  The  analysis  of  this 
salt  leads  to  the  formula  Co0  H15  Ag  O10,  showing  that  the  corres- 
ponding acid  {psoromic  acid)  has  the  composition,  C20  H16  O10,  and 
that  the  compound,  C20  Hu  Og,  extracted  from  the  lichen  as  above 
described,  is  not  the  acid  but  the  anhydride.  The  acid  itself  has 
not  been  obtained  in  the  free  state. 

Psoromic  anhydride  boiled  with  aniline  is  converted  into  a 
crystalline  yellow  substance,  which  when  farther  heated  does  not 
melt,  but  decomposes,  yielding  a  carbonaceous  residue,  and  a  liquid 
having  a  characteristic  acetic  odour,  probably  psoromic  anilide. 
The  anhydride  heated  with  water  in  sealed  tubes,  at  240°,  yields  a 
yellow-brown  liquid  and  a  brown  residue,  which,  as  well  as  the 
residue  left  on  evaporating  the  solution,  exhibits  the  characters  of 
an  acid,  and  gives,  with  ferric  chloride,  a  dark  green  coloration  not 
produced  by  psoromic  acid. 

The  brown  residue  B,  left  on  evaporating  the  ether  used  for  the 
extraction,  yields  to  benzene  a  small  quantity  of  a  resinous  sub- 
stance, together  with  psoromic  acid. 

The  lichen,  after  exhaustion  with  ether,  yields  to  boiling  alcohol 
a  substance  having  the  characters  of  a  wax.  This  the  author 
reserves  for  further  examination. 

Lycoperdon  Giganteum.  Dr.  E.  Thompson.  (Pharm.  Joum. 
From  the  Lancet,  July  29th,  1882,  136.)  The  author  recalls 
attention  to  the  use  of  the  giant  puff-ball,  Lycoperdon  giganteum,  as 
a  local  haemostatic.  He  states  that  it  forms  a  most  soft  and  com- 
fortable surgical  dressing,  and  that  the  powder  it  contains  seems  to 
possess  antiseptic  and  anodyne  properties.  The  mature  plant  is 
used.  At  this  period  it  is  about  the  size  of  a  child's  head  and  is 
covered  with  a  thin  skin ;  the  latter  is  removed,  and  the  capillitium 
and  spores,  which  form  a  dusty  mass,  are  used.  Mr.  Fagan,  a  leading 
surgeon  in  Belfast,  found  that  it  at  once  restrained  bleeding  from 
arteries  in  the  bone  in  the  neighbourhood  of  the  orbit,  after  the 
failure  of  other  means.  The  researches  of  Hayem  on  the  reason  of 
the  coagulation  of  the  blood,  show  that  the  haemostatic  action  of 
the  puff-ball,  as  well  as  of  all  other  spongy  or  powdery  substances, 
depends  upon  the  fact  that  healthy  blood  deposits  haamatoblasts,  or 
minute  corpuscles,  on  any  foreign  substance  introduced  into  a  vein, 
which  become  adhesive  points  for  the  subsequent  attachment  of 
particles  of  fibrin.  This  action,  however,  also  takes  place  when  the 
vessels   themselves  assume  abnormal   conditions,   as  when  cut  or 
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altered  by  disease.  The  haoaiatoblasts  undergo  change  and  become 
confluent  more  rapidly  under  the  influence  of  warmth,  which 
explains  the  power  of  warm  water  to  arrest  haemorrhage.  The 
haaniorrhagic  tendency  is  believed  to  depend  upon  the  absence  from 
or  small  quantity  of  hajuiatoblasts  in  the  blood,  since  transfusion 
of  blood  bas  been  found  to  arrest  haamorrhage  in  such  cases. 

Larch  Agaric  (Polyporus  officinalis).  E.  Jahns.  (Archiv  der 
Pharm.,  xxi.  2G0.)  The  composition  of  this  plant  has  been  re- 
investigated by  the  author.  He  finds  it  to  yield  to  hot  alcohol : 
(1)  16  to  18  per  cent,  of  a  bibasic  triatomic  acid  (Fleury's  "  agaricic 
acid"),  homologous  with  malic  acid,  being  represented  by  the 
formula  016  H30  05  +  H2  0,  and  which  melts  at  138-139°  C. ;  (2) 
3  to  5  per  cent,  of  a  neutral  body,  apparently  an  alcohol,  crystal- 
lizing in  needles,  melting  at  271-272°,  and  capable  of  sublimation; 
(3)  3  to  4  per  cent,  of  a  white  amorphous  body  which  separates  in 
a  gelatinous  form  from  solutions ;  and  (4)  25  to  30  per  cent,  of  an 
amorphous,  red,  resinous  mixture,  of  acid  reaction,  easily  soluble  in 
alcohol  and  ether,  and  having  a  bitter  taste.  This  mixture  contains 
the  active  purgative  principle  of  Polyporus  officinalis,  and  is  the 
"larch  fungus  resin"  and  "red  resin"  of  other  authors.  The 
author  considers  agaricic  acid,  which  Fleury  represented  by  the 
formula  C2iH4107  {Pharm.  Joum.  [3],  vi.  862),  to  be  identical 
with  the  "  laricin "  of  Martius,  and  essentially  the  same  as  the 
"  agaricin  "  of  Schoonbroodt,  and  probably  as  the  "  pseudowax  "  of 
Trommsdorff.  The  silver,  potassium,  sodium,  ammonium,  and 
barium  salts  of  agaricic  acid  are  described. 

Agaricus  Ruber.  T.  L.  Phipson.  (Chemical  Neivs,  1882,  199.) 
This  fungus  contains  a  rose-red  colouring  matter,  ruberin,  which 
appears  bright  blue  by  transmitted  light ;  being  soluble  in  water,  it 
is  washed  out  of  the  head  of  the  fungus  by  a  heavy  fall  of  rain. 
Ether  extracts  from  the  fungus  a  yellowish  white  alkaloid,  agary- 
thrine,  which  has  a  bitter,  afterwards  burning,  taste,  somewhat  like 
aconitine  ;  its  chloride  is  soluble,  but  the  sulphate  insoluble,  in 
water,  the  latter  dissolving  in  alcohol ;  it  dissolves  in  nitric  acid 
with  a  red  colour,  and  is  coloured  red  by  chlorinated  lime,  and  after- 
wards bleached.  On  agitating  the  solution  of  the  alkaloid  with 
ether,  it  is  oxidized  by  the  air  to  a  red  colouring  matter,  which 
is  probably  the  cause  of  the  red  colour  of  the  surface  of  the  fungus. 

Ergot.  C.  S.  Hallberg.  (Pharm.  Joum.,  3rd  series,  xiii.  628, 
629  ;  Joum.  Ghem.  Soc,  1883,  640.)  In  order  that  ergot  may  be 
obtained  in  a  condition  in  which  it  may  be  kept  without  becoming 
worm-eaten,  etc.,  so  that  its  most  valuable  medical  constituent  may 


248  YEAR-BOOK    OP    PHARMACY. 

be  retained,  whilst  the  useless  substances  are  removed  ;  and  finally,  to 
insure  that  it  maybe  worked  up  into  pills,  etc.,  with  facility,  the  author 
recommends  the  following  treatment : — Light  petroleum  (sp.  gr. 
0*716),  which  has  been  purified  by  shaking  with  sulphuric  acid,  wash- 
ing, and  distillation,  is  allowed  to  percolate  through  coarsely  powdered 
ergot ;  this  removes  the  fixed  oils.  It  is  then  extracted  with  strong 
alcohol,  which  displaces  the  petroleum  and  takes  up  2  to  3  per  cent, 
of  resinous  matter  and  the  poisonous  alkaloid,  ergotine.  During 
this  process  the  ergot  loses  25  to  30  per  cent,  in  weight,  and  the 
prepared  ergot  is  therefore  stronger  than  the  crude  drug.  This 
coarse  powder,  when  pulverised,  may  be  administered  as  such.  Oil 
of  ergot,  constituting  25  to  30  per  cent,  of  the  ergot,  is  very  heavy, 
dark  brown,  and  almost  odourless  ;  pearly  stellate  tufts  (cholesterin  ?) 
sometimes  separate  from  it.  The  oil  yields  an  orange-yellow  soap, 
which  has  been  recommended  in  skin  diseases  ;  the  oil  is  an  excellent 
lubricator  for  machinery.  Tested  for  alkaloids  by  treatment  with 
dilute  sulphuric  acid,  caustic  soda,  and  finally,  citric  acid,  the  oil 
yielded  a  crystalline  substance,  not  an  alkaloid,  but  probably 
sclerocrystallin.  An  attempt  to  extract  the  alkaloid  from  the 
alcoholic  extract  proved  fruitless.  The  remainder  of  the  paper 
relates  to  various  pharmaceutical  preparations,  such  as  fluid  ergot, 
made  by  extracting  the  prepared  ergot  with  water  by  maceration, 
etc.,  alcohol  is  subsequently  added  ;  the  author  is  of  opinion  that 
not  more  than  25  per  cent,  of  alcohol  ought  to  be  added,  this 
quantity  being  quite  sufficient  to  precipitate  the  gummy  matter, 
whilst  a  larger  quantity  would  remove  some  valuable  constituents. 
For  pills,  powders,  etc.,  the  fluid  ergot  extract  is  evaporated  down 
and  mixed  with  milk  sugar. 

Poisonous  Principles  contained  in  certain  Lupines.  C.  Arnold. 
(Ber.  der  deutsch.  diem.  Ges.,  xvi.  461,  462.)  A  resinous  compound 
may  be  obtained  from  diseased  lupines,  by  digesting  them  for  two 
days  at  a  temperature  of  40-50°  in  a  2  per  cent,  solution  of  sodium 
hydroxide.  The  extract  is  neutralized  with  acetic  acid,  and  con- 
centrated by  evaporation  at  a  temperature  not  exceeding  60°. 
After  carefully  precipitating  the  legumin  with  strong  acetic  acid, 
the  filtrate  is  gently  evaporated  to  a  syrup,  and  poured  into  15 
times  its  volume  of  90  per  cent,  alcohol.  The  resinous  precipitate 
is  slowly  soluble  in  water.  A  dose  of  10  grams  of  this  substance 
causes  cattle  to  exhibit  the  usual  symptoms  of  poisoning  by  diseased 
lupines. 

Poisonous  Properties  of  the  Juice  of  the  Cassava  Root.  (Chem. 
and  Dnirjrj.,   Nov.,  1882.)     The  sweet  cassava  (Manihot  Aipi)  and 
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the  bitter  cassava  (AT.  utilissima)  are  very  extensively  grown  in  the 
West  Indies  and  South  America  for  their  edible  tubers,  much  used 
as  a  culinary  esculent,  and  for  the  starch  obtained  by  grating  and 
"washing,  which  is  converted  into  tapioca.  The  milky  sap  of  the 
latter  species  has  long  been  known  to  be  a  strong  vegetable  poison, 
which  is  destroyed  through  pressing  the  grated  root  in  the  first 
instance,  the  remaining  acidity  being  expelled  by  the  heating 
process. 

In  1796,  Dr.  Clark,  of  Dominica,  describing  the  fatal  effects 
resulting  to  negroes  from  drinking  bitter  cassava  juice,  compared 
the  action  of  the  poison  to  prussic  acid,  and  Dr.  Pennon,  by  ex- 
periments made  at  Cayenne,  proved  that  the  poison,  like  prussic 
acid,  was  volatile,  and  could  be  isolated  by  distillation. 

Subsequently,  Messrs.  Henry  and  Boutron-Charlard,  by  analysing 
bitter  cassava  juice  imported  into  France,  ascertained  that  the 
poison  was  prussic  acid.  In  1838  Dr.  Christison  confirmed  their 
discovery  by  an  examination  of  some  well-preserved  juice  from 
Demerara. 

Notwithstanding  this  early  identification  of  the  poison,  no  attempt 
had  apparently  been  made  to  determine  the  quantity  yielded  by  the 
plant  until  1877,  when  Mr.  E.  Francis  undertook  an  inquiry  into 
the  subject,  the  results  of  which  he  has  l'ecently  published  in  the 
journal  of  the  Royal  Agricultural  and  Botanical  Society  of  British 
Guiana. 

An  examination  was  made,  nob  only  of  bitter  cassava,  but  also 
of  a  number  of  samples  of  sweet  cassava,  and,  contrary  to  expecta- 
tion, the  latter  were  found  to  contain  nearly  as  much  prussic  acid 
as  the  former.  Fifteen  samples  of  sweet  cassava  were  obtained 
from  different  cultivators  in  Trinidad,  and  every  one  of  them  con- 
tained prussic  acid,  nine  out  of  the  number  (or  60  per  cent.)  yield- 
ing sufficient,  from  one  pound  of  the  root  or  half-pint  of  the  juice, 
to  kill  an  adult.  The  following  summary  shows  the  average,  as 
well  as  the  highest  and  lowest,  quantities  of  prussic  acid  that  were 
met  with  in  15  samples  of  sweet  and  10  samples  of  bitter  cassava  : — 

Siueet  Cassava  (15  Samites'). 


Percent,  of  Prussic  Acid. 

Grains  of  Prussic  Acid  per  lb. 

•0168 
•0238 
•0113 

1-175 
1-666 
0-791 
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Bitter  Cassava  (10  Samples.) 


Percent,  of  Rrussic  Acid. 

Grains  of  Prussic  Acid  per  lb. 

•0275 
•0422 
•0132 

1-927 
3-094 
0-924 

The  juice  of  the  bitter  cassava,  mixed  with  molasses  and  fer- 
mented, has  been  made  into  an  intoxicating  liquor,  which  is  much 
relished  by  negroes  and  Indians.  The  concentrated  juice,  known 
in  the  colony  of  British  Guiana  as  cassareep,  is  an  Indian  prepara- 
tion. One  of  its  most  remarkable  properties  is  its  highly  antiseptic 
power,  preserving  meat  that  has  been  boiled  in  it  for  a  much  longer 
period  than  can  be  done  by  any  other  culinary  process. 

Contributions  to  the  Knowledge  of  the  Pharmacological  Group 
of  Digitalin.  O.  Schmiedeberg.  (Chem.  Zeitimg,  1883,  204.) 
From  oleander  leaves,  from  Tunis,  the  author  has  separated  as 
active  constituents  the  so  called  neriantin,  or  oleander-digitalin,  and 
oleanclrin.  The  oleandrin  possesses  all  the  properties  which  char- 
acterise the  digitalin  group,  while  neriantin  is  to  be  regarded  as 
a  glucoside,  and  has  only  a  feeble  action.  The  author  has  further- 
more isolated  from  the  North  American  Apocymcm  cannabininn, 
L.,  two  substances  which  belong  to  the  digitalin  group,  namely, 
apocynin  and  apocynem.  The  former  has  a  violent  action,  similar 
to  oleandrin,  while  the  latter  is  a  glucoside,  and  of  much  more 
feeble  action. 

Animal  Products  in  the  Chinese  Materia  Medica.  F.  New- 
come.  (From  a  paper  in  tho  Medical  Press  and  Circular,  Sept. 
loth,  1883.)  Of  animal  products,  musk  probably  stands  highest 
in  repute  among  Chinese  doctors;  but  owing  to  prohibitive  prices, 
the  use  of  it  is  confined  exclusively  to  the  wealthier  classes.  For 
the  pure  unadulterated  article,  obtained  from  the  male  moschiferus, 
or  Thibet  musk,  from  20s.  to  40s.  an  ounce  is  the  common  price 
to  pay,  and  extensive  adulteration  is  the  result  of  this  high  price. 
In  1881,  tho  total  exportation  from  China  amounted  to  1,877  catties, 
or  say  2,503  lbs.,  valued  at  140,780  taels,  or  about  £41,501;  in 
other  words,  the  average  was  something  like  a  guinea  an  ounce, 
whereas  true  musk  always  fetches  from  30^.  to  60s.  an  ounce  at 
Shanghai  or  Tientsin. 

Bezoar  stones  are  equally  iu  repute,  almost  fabulous  sums  being 
given  for  the  genuine  article.     For  Bezoar  bovine,  classified   in   the 
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returns  of  trade  as  "  cow  bezoar,"  the  export  price  varies  from 
400  to  500  taels  the  catty;  that  is  to  say,  from  £'G  to  £7  10s.  per 
ounce.  Probably,  however,  several  kinds  of  bezoar,  including 
stones  derived  from  animals  of  the  goat  tribe,  are  included  under 
the  generic  term. 

The  Chinese  also  impoi't  a  considerable  quantity  of  Indian  cow 
bezoar.  This,  after  transport  to  China,  is  only  worth  about  8s.  to 
9s.  an  ounce,  or  barely  one-twentieth  that  of  the  genuine  native 
article.  Beargall  is  another  expensive  animal  product,  being  com- 
mercially worth  some  16s.  an  ounce  in  Shanghai ;  but  for  what 
medical  purposes  it  is  used  the  author  does  not  know. 

Beeswax  plays  a  by  no  means  unimportant  role  in  Chinese 
medicine,  forming  the  base  of  most  ointments  and  plasters,  in  the 
manufacture  of  which  an  enormous  quantity  is  annually  consumed. 

Preparations  of  Blatta  Orientales.  T.Bogomolow.  (Zeitschr. 
des  oesterr.  Apoth.  Ver.,  1883,  210.)  The  author  confirms  the  value 
of  these  beetles  in  dropsical  affections,  and  has  not  observed  any 
irritating  or  other  injurious  effects.  He  has  administered  them  in 
many  cases,  both  in  the  form  of  powder  and  in  that  of  a  tincture, 
and  arrives  at  the  conclusion  that  the  latter  is  preferable.  The 
tincture  is  prepared  by  digesting  two  ounces  of  the  powder  with 
sixteen  ounces  (by  weight)  of  rectified  spirit  for  three  days.  Dose  : 
a  teaspoonful  three  times  a  day ;  for  children,  twenty  drops  each 
time. 

Dorypkora  Decemlineata.  J.  D.  Forbes.  (Amer.  Joum.  Pharm., 
1882,  550.) 

Experiments  with  the  Live  Beetles. — The  beetles  were  mashed  in 
a  mortar  and  macerated  with  different  solvents. 

Alcohol  yielded  a  dark  oily  extract  having  the  characteristic 
odour,  and  when  mixed  with  an  equal  quantity  of  resin  cerate  pro- 
duced no  irritation  of  the  skin.  The  extract,  redissolved  in  alcohol 
and  mixed  with  carbon  bisulphide,  separated  into  three  layers,  the 
lowest  of  which  was  dark  brown  and  soluble  in  water  ;  neither  this 
nor  the  two  light-yellow  layers  above  produced  irritation  of  the 
skin. 

Acetic  ether  yielded  a  tincture  which,  on  treatment  with  carbon 
bisulphide,  separated  likewise  into  three  layers,  in  neither  of  which 
the  presence  of  canthaiudin  was  indicated. 

Benzin  used  as  a  menstruum,  and  .the  product  treated  with 
bisulphide  of  carbon,  yielded  a  dark  oil  and  extractive  matter,  but 
no  trace  of  cantharidin. 

The   beetles  were  exhausted  with  potassa   solution,    the  liquid 
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neutralized  with  acid,  evaporated,  the  residue  treated  with  water, 
and  the  undissolved  portion  taken  up  with  alcohol ;  on  evaporation 
a  dark  granular  mass  was  left,  which,  mixed  with  an  equal  weight 
of  resin  cerate,  produced  on  the  skin  in  three  hours  slight  irritation 
and  redness. 

Experiments  with  the  Dried  Beetles. — The  beetles  were  killed  with 
ether,  dried,  powdered,  and  exhausted  by  chloroform.  On  treating 
the  product  with  carbon  bisulphide  a  supernatant,  dark,  oily  layer 
and  a  heavier  light-brown  liquid  were  obtained,  of  which  the  former, 
when  applied  to  the  skin  of  two  persons,  produced  a  tingling, 
burning  sensation,  and  in  twelve  hours  vesicles  formed  under  the 
irritated  surface.  The  remaining  solution,  evaporated  to  dryness 
and  mixed  with  resin  cerate,  produced  only  slight  irritation. 

It  follows  from  the  above  that  the  potato  bug  contains  a  vesicating 
principle,  but  it  is  uncertain  whether  it  be  identical  with  canthari- 
din. 

American  Musk.  R.  S.  Christiani.  (Pharm.  Journ.,  3rd 
series,  xiii.  110.)  One  of  the  most  important  substances  for  the 
perfuming  of  toilet  soaps  is  musk ;  it  is  also  the  most  expensive, 
and  owing  to  the  large  amount  of  adulteration  it  is  the  most  un- 
satisfactory article  the  manufacturer  has  to  use. 

Much  of  this  trouble  and  expense  can  be  avoided  by  the  use  of 
"  American  musk,"  obtained  from  the  musk  rat,  the  well-known 
rodent,  native  of  the  United  States  and  found  in  nearly  all  parts  of 
it,  frequenting  the  streams  and  marshes,  and  having  habits  similar 
to  the  beaver. 

The  musky  secretion  is  found  in  two  sacs,  situated  between  the 
anus  and  the  genital  organs,  and  is  emitted  by  the  animal  when 
excited.  These  animals  are  easily  trapped  and  killed  for  their  skins, 
which  are  shipped  in  large  quantities  to  Europe. 

To  the  manufacturer  of  toilet  soaps  the  American  musk  is  almost 
invaluable,  beiDg  nearly  as  good  and  as  strong  as  the  real.  The 
alkalinity  of  the  soap  improves  and  modifies  the  odour,  which  is 
also  improved  by  the  addition  of  the  spice  oils  and  other  perfuming 
substances. 

Cantharidin  and  Cantharidates.  E.  Dietrich.  (Chem.  and 
Drugg.,  from  Pharm.  Zeitung.)  The  author  says  that  the  greater 
part  of  cantharidin  in  Spanish  flies  exists  in  combination  with 
ammonium,  magnesium,  sodium,  etc.,  and  but  a  small  quantity  is 
free.  The  cantharidates  are  only  soluble  in  water  and  glycerin, 
while  free  cantharidin  is  soluble  by  alcohol,  ether,  oils,  etc.,  and  but 
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slightly  soluble  in  water  (1  part  in  30,000  parts  of  cold  or  15,000 
of  hot  water).  The  cantharidates  decompose  when  exposed  to  air, 
absorbing  carbonic  acid,  while  cantharidin  is  liberated.  Contrary 
to  the  general  statement,  the  author  finds  cantharidates  to  be 
dialyzable,  and  he  adopts  this  method  in  the  manufacture  of  can- 
tharidin. The  presence  of  cantharidin  may  be  determined  by  pre- 
paring its  potassium  salt,  decomposing  this  with  sulphuric  acid, 
extracting  the  cantharidin  with  chloroform,  and  evaporating  the 
latter.  The  residue  examined  with  a  mici'oscope  and  the  aid  of 
polarized  light  would  show  its  peculiar  ci-ystalline  structure,  if 
present.  The  author  estimates  that  1  gram  of  cantharidin  is  equal 
to  200  grams  of  cantharides. 

The  Adulteration  of  Cochineal.  Dr.  J.  Loewe.  (JDingl.  Pohjt. 
Joum.,  ccxlvi.  90.  From  New  Remedies.)  Commercial  cochineal 
appears  in  two  forms,  according  to  the  method  used  in  killing  the 
insects ;  namely,  either  as  dull  grains  covered  with  a  white  dust,  or 
as  shining,  blackish  brown  grains,  free  from  dust. 

The  whitish  variety  has  long  been  known  to  have  been  subject  to 
adulteration,  by  being  weighted  with  10-12  per  cent,  of  mineral 
substances — such  as  sulphate  of  barium,  carbonate  or  sulphate  of 
lead,  chloride  of  lead,  talcum,  etc. — mostly  all  such  substances  as 
combine  a  high  specific  gravity  with  small  bulk.  The  amount  of 
such  impurities  may  generally  be  detected  by  estimation  of  the  ash 
of  the  cochineal:  the  unadulterated  drug  yielded  not  much  over 
0"5  per  cent,  of  ash. 

On  account  of  the  frequent  adulteration  of  the  white  variety, 
purchasers  fell  into  the  habit  of  demanding  the  dark,  undusted  kind, 
which  appeared  to  offer  a  better  guarantee  of  purity.  But  even 
this  has,  of  late  years,  been  frequently  found  adulterated  with 
various  substances,  as  binoxide  of  manganese,  sulphide  of  lead, 
ferric  oxide,  etc. 

The  method  of  adulteration,  in  this  case,  is  generally  so  perfect 
that  even  a  good  judge  will  often  be  unable  to  detect  it  by  mere 
inspection .  It  was,  therefore,  of  interest  to  ascertain  by  what  means 
this  adulteration  is  so  skilfully  performed,  and  a  series  of  experi- 
ments soon  led  to  the  discovery  of  the  method. 

To  moisten  cochineal  with  a  cold  adhesive  liquid,  such  as  solution 
of  gum,  etc.,  and  then  to  add  the  weighting  material,  does  not  lead 
to  the  desired  result,  since  the  accompanying  water  extracts  colour- 
ing matter  from  the  cochineal,  which  imparts  a  red  colour  to  the 
added  mineral  matters,  and  thereby  detracts  from  the  appearance  of 
the  article.     Besides,  the  foreign  substance  does  not  penetrate  suffi- 
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ciently  into  the  ridges  of  the  insect,  and  only  adheres  to  it  very 
superficially,  so  that  it  may  be  easily  recognised. 

By  the  following  method,  however,  the  weighting  may  be  done 
perfectly,  and  it  is  this  method  which  is  used,  on  a  large  scale,  by 
the  adulterators. 

Cochineal  is  cautiously  exposed  to  an  atmosphere  of  steam,  great 
care  being  taken  that  it  does  not  come  in  contact  with  any  water  of 
condensation,  but  be  merely  enveloped  in  steam.  The  grains  thereby 
swell  up  to  several  times  their  volume,  and  from  their  ridges  exudes 
a  very  small  amount  of  strongly  adhesive  red  juice,  which  serves  as 
a  glue  for  the  weighting  material  to  be  added.  As  soon  as  the 
grains  cease  to  increase  in  bulk,  they  are  removed  from  the  atmo- 
sphere of  steam,  and  transferred  in  a  suitable  vessel,  flask,  drum, 
etc.,  when  the  mineral  substance  is  added  (up  to  10  or  12  percent.), 
and  the  vessel  is  set  in  rotary  motion  until  the  material  is  completely 
taken  up  by  the  adhesive  juice  adhering  to  the  insects.  The  grains 
are  then  removed  and  dried  in  a  current  of  warm  air,  when  they 
contract  to  their  previous  volume,  and  retain  the  weighting  material 
concealed  within  their  folds  and  ridges.  By  this  method  white 
mineral  substance  afterwards  added  remains  uncoloured,  and  the 
dark  substances  previously  incorporated  remain  undetected. 

It  appears,  therefore,  to  be,  under  all  circumstances,  advisable  to 
purchase  only  such  cochineal  as  has  been  found  pure  on  estimating 
the  ash.  It  is  true  that  this  might  also  be  made  nugatory  if  organic 
substances  were  used  as  adulterants  ;  for  instance,  flour  as  "  white 
substance,"  and  asphaltum  as  "dark  substance."  Yet,  if  this  were 
done,  the  real  purpose  of  adulteration  would  not  be  attained,  since 
these  substances  have  but  a  small  specific  gravity  compared  with 
their  volume,  and  would,  therefore,  not  likely  be  chosen. 

Beeswax.  E.  Zatzek.  (Monatsh.  CJiem.,  iii.  677-679.)  Schal- 
feef  has  stated  that  Brodie's  cerotic  acid  is  in  reality  a  mixture  of 
acids,  into  which  it  may  be  resolved  by  fractional  precipitation 
with  lead  acetate.  The  author  has  repeated  these  experiments,  but 
entirely  fails  to  confirm  Schalfeef's  results.  The  first  fraction  which, 
according  to  Schalfeef,  should  contain  an  acid,  C34  Hfi8  02,  gave 
numbers  perfectly  agreeing   with  those  required   for  cerotic   acid 

(C27H5lOo). 

Wax  and  its  Adulterants.  E.  Dietrich.  (Archiv  der  Pharm., 
[3],  xx.  454.)  The  following  is  a  table  of  the  specific  gravity  of 
wax,  together  with  various  substances  employed  to  adulterate 
it:— 
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ibb 


Cera  alba    . 

,,    rlava  . 

,,    japonica 
Ceresin,  white    . 
„      half  white 
, ,      yellow    . 
Ozokerite  (crude) 
Cetaceum  . 
Colophon.  Amer. 

,,        Gallicum 
Oleum  Cacao  Filtratum 
Paraffin 

Ees.  Pini  depurat. 
Sebum  bovinum 

„       ovillum   . 
Stearin 

Mixtures. 


Yellow  "Wax. 
Sp.  Gr.  0-963. 

80  parts 
60     „ 
40     „ 
20     „ 

White  Wax. 
Sp.  Gr.  0-973. 

80  parts 
60     „ 
40     „ 
20     „ 


s 

Yellow  Ceresin. 
Sp.  Gr.  0-922. 

20  parts 
40     „ 
60     „ 
80     „ 

AVhite  Ceresin. 
Sp.  Gr.  0-918. 

20  parts 
40     „ 
60    „ 
80    „ 


Sp.  Gr. 
0-973 

0-963-0-964 
0-975 
0-91S 
0-920 
0-922 
0-052 
0-960 
1-108 

1-104-1-105 
0-980-0-981 
0-913-0-914 
1-045 

0-952-0-953 
0-961 
0-971-0-972 


Mixture. 
Sp.  Gr. 

0-957-0-958 

0-950 

0-937 

0-931 

Mixture. 
Sp.  Gr. 

0-962 

0-957 

0-938 
0-932 


Comparative  Value  of  Benzoin  and  Styrax  in  the  Preservation  of 
Ointments.  B.  F.  Scholl.  (Amer.  Joum.  Pharm.,  1883,  88.)  A 
tincture  of  storax  was  prepared  of  the  same  strength  as  tinctura 
benzoini,  U.  S.  Pharmacopoeia,  1870  (three  troy  ounces  to  one  pint 
of  alcohol).  This  and  tincture  of  benzoin  was  used  in  a  series 
of  experiments  commenced  April  3rd,  1881.  Pure  fresh  lard  was 
obtained  and  the  following  mixtures  made,  following  the  pharma- 
copoeia process : — 


1. 

Lard,                  5j    • 

.    Tincture  of  Styrax, 

5J 

2. 

Lard,                  §j    • 

.    Tincture  of  Styrax, 

5s3 

3. 

Lard,                  ^i    . 

.    Tincture  of  Styrax, 

inxv 

4. 

Simple  Cerate,  §j    . 

.    Tincture  of  Styrax, 

5i 

5. 

Simple  Cerate,  5J    • 

.    Tincture  of  Styrax, 

3SS 

0. 

Lard,                  §j    . 

.    Tincture  of  Benzoin, 

5i 

7. 

Lard,                  3J    . 

.    Tincture  of  Benzoin, 

5ss 
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The  specimens  -were  put  in  wide-mouthed  bottles,  loosely  covered 
with  paper  so  as  to  admit  the  air,  but  exclude  the  dust,  and  were 
then  placed  on  a  shelf  in  the  store,  where  they  were  exposed  to  the 
light  and  heat  during  the  warm  summer  months.  On  examining 
them  from  time  to  time,  Nos.  2  and  3  were  found  rancid  and  unfit 
for  use,  August  30th,  while  all  the  rest  were  still  in  good  condition. 

October  20th,  a  perceptible  change  was  noticed  in  Nos.  1  and  5, 
and  a  short  time  afterwards  they  were  found  to  have  become  rancid. 
Oue  month  later  No.  7  began  to  show  signs  of  becoming  rancid. 

Evidently  benzoin  is  preferable  to  styrax  for  the  preservation  of 
ointments ;  but  if  the  latter  are  to  be  used  within  two  or  three 
months,  styrax  would  answer  very  well  as  a  preservative. 

Acid  Nature  of  some  kinds  of  Vaseline.  Dr.  Lenz.  (Archiv  der 
PJiarm.  Sept.,  1882.)  Vaseline,  as  met  with  in  commerce,  often 
contains  sulpho-acids  and  traces  of  sulphate  of  calcium.  The 
author  examined  six  samples  from  various  sources,  and,  for  com- 
parison, a  sample  of  prepared  lard  from  an  apothecaiy's  shop,  the 
results  of  which  are  indicated  by  the  amount  of  Na  H  0  required 
to  neutralize  100  grams  of  the  substance  operated  on. 

The  samples  of  vaseline  required  respectively  213,  231,  218,  130, 
96,  and  91  mg.  of  Na  H  O,  while  the  sample  of  prepared  lard  only 
required  14  mg. 

Such  a  proportion  of  acid  would  be  obviously  detrimental  to  the 
employment  of  vaseline  for  therapeutical  purposes.  Further  ex- 
periment, however,  convinced  the  author  that  the  samples  referred 
to  must  have  been  exceptional  ones,  since  samples  subsequently 
examined  by  him  required  only  from  6  to  8  mgs.  of  N  a  H  O,  a 
result  which  also  agrees  with  analyses  recently  made  by  M. 
Fullman. 

Oleates  in  Medicine.  Dr.  J.  Sawyer.  (Brit.  Med.  Joum.)  The 
author  directs  attention  to  the  therapeutic  use  of  the  oleates.  A 
short  time  ago  Dr.  Shoemaker  read  an  important  paper  before  the 
Medical  Society  of  Pennsylvania,  on  "  The  Preparation  and  Uses 
of  Oleates."  He  claims  to  have  introduced  the  use  of  chemically 
true  oleates,  in  contradistinction  to  those  previously  prepared  by 
the  direct  union  of  the  acid  with  the  base,  with  or  without  heat. 
The  new  oleates  are  obtained  by  the  double  decomposition  of 
sodium  oleate  with  solutions  of  neutral  salts,  the  sodium  oleate 
being  prepared  by  the  saponification  of  oleic  acid  with  a  solution 
of  sodium  hydrate.  A  solution  of  the  sodium  oleate  in  eight  parts 
of  water  is  precipitated  by  a  neutral  salt,  and  the  precipitate, 
washed  and  dried,  is  the  oleate  required.     Messrs.  Southall  Bros. 


MATERIA   MED1CA   AND    PHAEMACY.  257 

&  Barclay  have  prepared  various  oleates  according  to  Dr.  Shoe- 
maker's directions,  and  some  of  these,  namely,  the  oleates  of  lead, 
zinc,  and  copper,  Dr.  Sawyer  has  tested  in  practice.  The  new 
oleates  can  be  used  as  dusting  powders  as  well  as  in  the  form  of 
ointments,  so  that  they  may  be  employed  in  those  troublesome 
acute  and  discharging  affections  of  the  skin  in  which  greasy  pre- 
parations of  any  kind  cannot  be  borne.  Zinc  oleate,  which  is  a  fine 
pearl- coloured  powder,  with  a  soft,  soapy  feel,  like  powdered  French 
chalk  or  lead  oleate,  may  be  used  alone  as  a  dusting  powder  for  the 
skin,  or  it  may  be  so  used  diluted  with  powdered  stai'ch.  One 
drachm  and  a  half  or  two  drachms  of  either  of  these  oleates,  mixed 
with  an  ounce  of  petroleum  jelly  or  benzoated  lard,  makes  a  good 
ointment,  which  Dr.  Sawyer  has  found  efficient  in  cases  of  subacute 
and  chronic  ezema.  Dr.  Shoemaker  has  introduced  oleate  of  copper 
as  a  remedy  for  ringworm.  Dr.  Sawyer  has  used  this  in  the  form 
of  ointment,  of  the  strength  of  l£  drachms  of  the  oleate  to  6-i- 
drachms  of  petroleum  jelly,  in  some  mild  cases  of  ringworm,  with 
excellent  result. 

Detection  of  Castor  Oil  as  an  Adulterant  in  Oil  of  Almonds. 
(Chem.  and  Drugg.,  May,  1883.)  On  shaking  with  ammonia  pure 
almond  oil  gives  a  perfect  emulsion,  whereas  in  the  presence  of 
only  5  per  cent,  of  castor  oil  drops  of  oil  separate  at  the  bottom,  the 
quantity  increasing,  of  course,  with  the  pei'centage  of  castor  oil 
present.  Another  method  is  that  based  on  the  formation  of  cenan- 
thol  from  castor  oil.  The  sample  is  mixed  with  rectified  spirits  of 
wine,  the  alcoholic  solution  evaporated  on  a  water-bath,  and  mixed 
with  quicklime  and  concentrated  caustic  potash.  On  heating  it 
now  in  a  test-tube,  the  characteristic  smell  of  oeuanthol  is  produced 
if  any  castor  oil  be  present. 

Use  of  Cotton-seed  Oil  in  Pharmacy,  and  Detection  of  this  Oil 
as  an  Adulterant  of  Olive  Oil.  S.  S.  Bradford.  (Amer.  Journ. 
Pharm.,  October,  1882.) 

Envplastrum  Plumbi. — The  making  of  this  plaster  with  cotton- 
seed oil  has  been  questioned,  as  according  to  some  authorities  the 
product  is  not  of  good  consistence,  and  is  apt  to  be  soft,  sticky, 
and  dark-coloured ;  but  in  my  experience  such  is  not  the  case.  If 
the  U.  S.  P.  process  is  followed  in  making  this  plaster,  substituting 
for  the  olive  oil  cotton-seed  oil,  and  instead  of  half  a  pint  of  boiling 
■water,  1-|  pint  are  added,  the  product  obtained  will  be  equally  as 
good  as  that  from  olive  oil. 

Linimentum  Ammonite. — This  liniment,  made  with  cotton-seed 
oil,  is  of  much  better  consistency  than  when  made  with  olive  oil. 
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It  is  not  so  thick,  will   pour  easily  out  of   the  bottle,   and   if  the 
ammonia  used  is  of  proper  strength,  will  make  a  perfect  liniment. 

Linimentum  Calcis. — Cotton-seed  oil  is  not  at  all  adapted  to  making 
this  liniment.  It  does  not  readily  saponify,  separates  quickly,  and 
it  is  almost  impossible  to  unite  when  separated. 

Linimentum  Gamphorce. — Cotton-seed  oil  is  far  superior  to  olive 
oil  in  making  this  liniment,  it  being  a  much  better  solvent  of 
camphor.  It  has  not  that  disagreeable  odour  so  commonly  found 
in  the  liniment. 

Linimentum  CJdoroformi. — Cotton-seed  oil  being  very  soluble  in 
chloroform,  the  liniment  made  with  it  leaves  nothing  to  be  desired. 

Linimentum  Plumbi  Subacetatis. — When  liq.  plumbi  subacet.  is 
mixed  with  cotton- seed  oil  and  allowed  to  stand  for  some  time,  the 
oil  assumes  a  reddish  colour  similar  to  that  of  freshly-made  tincture 
of  myrrh.  When  the  liquor  is  mixed  with  olive  oil,  if  the  oil  be 
pure  no  such  change  takes  place.  Noticing  this  change,  it  occurred 
to  the  author  that  this  would  be  a  simple  and  easy  way  to  detect 
cotton-seed  oil  when  mixed  with  olive  oil.  This  change  usually 
takes  place  after  standing  from  twelve  to  twenty-four  hours.  It 
is  easily  detected  in  mixtures  containing  5  per  cent,  or  even  less  of 
the  oil. 

A  Fraudulent  Substitute  for  Glycerin.  Prof.  Lagoux. 
(Zeitschr.  des  oesterr.  Apoth.  Ver.,  1883,  286.)  The  fictitious 
glycerin  reported  upon  by  the  author,  and  met  with  by  him  in  the 
French  market,  pi-oved  to  be  a  saturated  solution  of  Epsom  salts 
mixed  with  16  per  cent,  by  weight  of  commercial  glucose. 

The  Testing  of  Glycerin.  F.Jean.  (Journ.  de  Pharm.  d" 'Alsace- 
Lorraine,  ix.  136.  From  Pharm.  Journ.)  The  author  has  studied 
and  described  the  adulterations  of  glycerin,  and  the  imperfections  in 
manufacture.  He  states  that  oxide  of  lead,  lime,  and  butyric  acid 
are  the  impurities  most  frequently  met  with  in  commercial  glycerin, 
and  that  they  accrue  from  bad  manufacture  or  incomplete  purifica- 
tion. Perfumers  test  glycerin  with  nitrate  of  silver,  no  sensible 
coloration  resulting  at  the  end  of  twenty-four  hours  if  it  be  pure. 

The  chloroform  test  consists  of  mixing  equal  parts  of  chloroform 
and  glycerin,  stirring,  and  then  leaving  the  mixture  to  settle.  The 
mixture  separates  into  two  distinct  layers,  the  upper  one  consisting 
of  pure  glycerin,  the  lower  of  chloroform  and  the  glycerin  impurities. 
If  the  glycerin  is  pure,  the  chloroform  remains  clear  ;  if  not,  a 
greyish  belt  is  observed  at  the  point  of  separation. 

If  to  glycerin,  diluted  with  its  own  volume  of  distilled  water,  first 
a  few  drops  of  dilute  sulphuric  acid,  and  then  a  little  alcohol,  be 
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added,  a  white  precipitate  may  be  observed  if  the  glycerin  is  impure. 
This  will  be  due  to  the  presence  of  lime  or  lead,  the  latter  being 
indicated  if  the  precipitate  is  blackened  by  sulphuretted  hydrogen. 

The  presence  of  butyric  acid  is  detected  by  mixing  strong  alcohol 
and  sulphuric  acid  with  the  glycerin,  and  heating  slightly,  when 
the  agreeable  odour  of  butyric  ether  becomes  manifest. 

Formic  and  oxalic  acids  have  also  been  found  in  glycerin  ;  their 
detection  is  very  important,  especially  in  glycerin  destined  for 
pharmaceutical  preparations.  This  may  be  effected  by  mixing  equal 
parts  of  the  impure  glycerin  and  sulphuric  acid,  sp.  gr.  T83,  when 
carbonic  acid  gas  is  sjiven  off. 

To  ascertain  if  both  the  above  acids,  or,  if  only  one,  which,  is 
present  in  the  glycerin,  M.  Jean  uses  the  following  tests  : — 

1.  To  a  part  of  the  glycerin  alcohol  of  40°  is  added,  and  a  drop 
of  sulphuric  acid,  and  slight  heat  applied  ;  the  odour  of  formic  ethyl 
(peach-flower  smell)  indicates  the  presence  of  formic  acid. 

2.  To  equal  quantities  of  glycerin  and  water  add  two  drops  of  a 
solution  of  chloride  of  calcium  containing  a  little  ammonia  (free 
from  carbonate) ;  if  oxalic  acid  be  present  a  white  precipitate  of 
oxalate  of  lime  will  be  formed. 

Sugar,  glucose,  gum,  and  dextrine  are  easily  discovered  by  the 
following  tests  : — 150  or  200  drops  of  distilled  water  are  poured  on 
the  glycerin  to  be  tested  in  a  porcelain  cup ;  three  or  four  centi- 
grammes of  molybdate  of  ammonia  and  a  drop  of  pure  nitric  acid 
are  added,  and  the  whole  is  then  boiled  for  half  a  minute.  If  the 
glycerin  contains  sugar  or  dextrine  a  blue  coloration  is  produced. 
If  glycerin  adulterated  with  cane-sugar  be  boiled  with  a  few  drops 
of  strong  sulphuric  acid  a  black  colour  is  produced,  due  to  the  car- 
bonization of  the  sugar.  Adulteration  with  glucose  is  detected  by 
means  of  caustic  soda,  the  mixture  having  a  brown  colour  when 
boiled.  To  ascertain  the  quantity  of  sugar,  dextrine,  or  glucose  in 
glycerin,  the  following  process  may  be  employed : — 5  grams  of  the 
impure  glycerin  are  boiled  in  a  small  glass  beaker  with  5  c.c.  of 
distilled  water  and  a  slight  excess  of  alkaline  solution  of  tartrate  of 
potash  and  copper  ;  the  precipitate  of  protoxide  of  copper  is  redis- 
solved  by  adding  some  hydrochloric  acid.  The  solution  is  then 
made  strongly  ammoniacal,  and  poured  into  a  solution  of  nitrate  of, 
silver.  Metallic  silver  is  immediately  precipitated,  which  is  separ- 
ated by  filtration.  After  washing  it  with  warm  ammoniacal  water 
it  is  calcined  at  a  red  heat,  and  the  weight  of  the  silver  taken.  As 
100  of  glucose  =  509"6  of  metallic  silver,  the  weight  of  the  glucose 
can  be  easily  calculated.     If  cane-sugar  or  dextrine  be  present,  it  is 
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necessary  previously  to  boil  the  glycerin  for  half  an  hour  with 
acidulated  water,  in  order  to  convert  these  matters  into  glucose. 

The  quantity  of  water  contained  in  impure  glycerin  can  be  deter- 
mined, when  the  density  is  known,  by  means  of  Yogel's  formula. 

Valuation  of  Commercial  Extracts  of  Logwood.  Reinhard. 
(Zeitschr.filr  Anahjt.  Ghent.,  1882,  599.)  The  author  determines  the 
percentages  of  water,  the  portion  soluble  in  ether  (hematoxylin), 
the  portion  soluble  in  alcohol  (hasmatein),  and  the  residue  insoluble 
in  both.     Some  of  his  results  are  shown  in  the  following  table  : — 


French  Extract  .  . 
American  Extract  . 
So-called  Hfematein. 


Hematoxylin.      Hasmatein 


54-6  p.c. 
51-4    „ 
54-5    „ 


20-0  p.c. 
10-8    „ 
28-7    „ 


Insoluble 
Portion. 


10-2  p.c. 
17-4    „ 

6-7    „ 


Water. 


152  p.c. 
20-4    „ 
10-1    „ 


Testing  of  Commercial  Logwood  Extracts.  E.  Lanber.  (Ibid.) 
In  order  to  detect  an  adulteration  of  the  extract  with  molasses  or 
other  fermentable  substances,  the  author  suggests  the  treatment  of 
the  aqueous  solution  with  yeast,  and  determination  of  the  alcohol 
after  the  completion  of  the  fermentation. 

The  Testing  of  Extract  of  Licorice.  C.  L.  Diehl.  (New  Reme- 
dies, May,  1883.) 

1.  Expose  1  gram  of  the  mass  to  a  gentle  heat  until  it  experi- 
ences no  further  loss  in  weight.     Calculate  this  loss  as  moisture. 

2.  Digest  10  grams  of  the  mass  contained  in  a  flask  with 
100  grams  of  distilled  water  until  it  is  fully  disintegrated ;  when 
cold  cautiously  pour  on  200  grams  of  alcohol,  and  vigorously  shake 
the  flask.  By  this  procedure  the  precipitate  produced  will  be  pre- 
vented from  adhering  to  the  sides  of  the  vessel.  Allow  it  to  stand 
for  several  hours,  shaking  occasionally ;  then  pour  on  a  double  thick 
filter  of  sufficient  size,  and  wash  the  remaining  dregs  with  a  mixture 
of  two  parts  of  alcohol  and  one  part  of  water  until  the  filtrate  begins 
to  pass  colourless. 

3.  After  the  foregoing  residue  has  become  air-dry,  exhaust  the 
same  with  distilled  water,  so  that  the  filtrate  may  pass  colourless  ; 
reduce  the  latter  to  a  small  volume,  and  then  transfer  to  a  small 
tared  porcelain  capsule,  being  careful  to  remove  any  residue  from 
the  larger  evaporating  dish  by  means  of  a  little  warm  distilled 
water,  adding  the  rinsing  to  the  contents  of  the  small  capsule. 
Evaporate  to  dryness  by  means  of  a  gentle  heat,  and  calculate  the 
residue  as  gummy  matter. 
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4.  Carefully  dry  the  dregs  remaining  on  the  filter  under  No.  3, 
employ  the  outer  filter  as  counterbalance,  and  calculate  as  insoluble 
substance. 

5.  Carefully  concentrate  the  alcoholic  filtrate  obtained  under  No.  2 
to  the  consistence  of  syrup,  and  redissolve  in  distilled  water.  Then, 
to  the  clear  solution  add  dilute  sulphuric  acid,  gradually,  until  a 
precipitate  (glycyrrhizin)  ceases  to  be  produced.  Wash  the  glycyr- 
rhizin  with  cold  water,  allow  to  dry  at  the  ordinary  temperature, 
and  dissolve  in  strong  alcohol,  whereby  about  fifteen  per  cent,  of 
insoluble  tasteless  residue  will  remain,  which,  however,  is  soluble  in 
ammonia.  Now  filter  the  alcoholic  solution  of  glycyrrhizin,  wash 
the  filter  with  alcohol,  evaporate  the  combined  filtrates  to  dryness, 
then  redissolve  the  residue  in  a  small  quantity  of  ammonia,  again 
evaporate  to  dryness  in  a  tared  capsule,  and  estimate  as  ammoniated 
glycyrrhizin. 

Extracts  of  Aloes.  R.  Aitken.  (Pharm.  Journ.,  3rd  series,  xiii. 
501.)  In  the  preparation  of  these  extracts  from  Socotrine  or 
Barbadoes  aloes,  the  B.  P.  directs  the  evaporation  to  be  conducted 
either  by  means  of  a  water-bath  or  a  current  of  warm  air.  The 
author  has  carefully  compared  both  methods,  and  finds  that  the 
last-named  mode  of  evaporation  only  yields  an  extract  free  from 
resin,  and  is  therefore  much  to  be  preferred.  Commercial  samples 
of  extract  were  found  to  contain  resin  varying  from  a  mere  trace 
to  20  per  cent.,  most  of  them  between  10  and  20  per  cent. 

Liquid  Extract  of  Cinchona.  Dr.  B.  H.  Paul.  (Pharm.  Journ., 
3rd  series,  xiii.  737.)  The  experiments  recorded  by  the  author 
afford  further  and  striking  proofs  of  the  unsatisfactory  nature  of  the 
official  liquid  extract  of  cinchona.  It  is  shown  that  the  B.  P. 
process  renders  available  only  one-seventh  part  of  the  alkaloids  con- 
tained in  the  bark,  and  that  the  preparation  as  usually  met  with 
contains  only  a  very  small  proportion  of  quinine  or  other  alkaloid. 
The  decoction  and  infusion,  though  unsatisfactory  preparations 
themselves,  are  decidedly  superior  to  the  liquid  extract. 

Extract  of  Malt.  T.  T.  Goodale.  (Abstract  of  a  thesis  pre- 
sented to  the  Massachusetts  College  of  Pharmacy.  From  New 
Remedies.)  In  preparing  extract  of  malt,  cleanliness  is  of  primary 
importance.  The  vessels  should  be  thoroughly  washed  in  some 
alkaline  solutions,  such  as  solution  of  soda  or  potash,  to  prevent  any 
substance  fi'orn  adhering  to  them,  and  when  not  in  use  should  be 
filled  with  lime  water.  If  these  precautions  are  neglected,  acetifica- 
tion  is  sure  to  follow,  and  the  preparation  is  spoiled.  Care  must 
also  be  taken  that  the  malt  be  fresh,  as  it  sours  and  becomes  unfit 
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for  use  if  it  has  been  crushed  more  than  three  or  four  days.     The 
grain  must  be  reduced  to  a  moderately  fine  state,  and  the  best  niodo 
is  that  which  crushes  it  and  loosens  the  husk  from  the  fleshy  part 
"without  separating  the  two.    Each  shell  then  forms  a  filter  through 
which  the  clear  liquid  percolates,  leaving  behind  any  matter  which 
might  be  mechanically  taken   up.     When   ground  in  a  mill,   the 
grain  is  so   disintegrated  that  it  is  apt  to  set  during  the  process  of 
extraction,  and  form  a  mucilaginous  magma  which  retains  much  of 
the  liquor.     This  cannot  be  removed  except  by  repeated  washings  ; 
a  very  dilute  extract  is  then  produced,  which  is  liable  to  acetification 
in  the  succeeding  treatment.     In  order  to  obtain  a  concentrated  and 
bright   liquor,   the    saccharine    and    amylaceous    matters   must   be 
extracted  with  the  smallest  amount  of  water,  and  maintained  at  a 
proper  degree  of  heat.     The  grain  will  be  completely  exhausted  by 
one  mashing,  if  successfully  conducted.     Failure  may  result  from 
two  causes :  when  a  mucilaginous  mass  is  formed  in  consequence  of 
too  elevated  a  temperature,  or  when  the  grain  is  too  fine,  the  liquor 
cannot   be    drawn    off   freely,    and   the    grain    is,   therefore,    not 
thoroughly  exhausted.     If,  on   the  other  hand,  the  temperature  is 
too  low,  the  starch  is  not  converted  into  dextrin  and  glucose,  but 
is  carried  off  in  suspension.     The  washing  apparatus  which  was 
found  most  convenient  consists  of  a  tube  similar  to  that  used  by 
brewers,  smaller  at  the  bottom  than  at  the  top,  with  a  finely  per- 
forated bottom    fitted   to  it.     In   the  side,  between   the  true  and 
false    bottoms,  is    placed    a    tap.      Fitting    into    the    perforated 
bottom,  and  passing  through  the  cover,  is  a  mixer,  which  is  an 
upright  shaft  having  crossbars  attached  running  at  right  angles  to 
it.     A   cog-wheel   fitted  to  the  top  of  the  shaft,  together  with  a 
crank,  communicates  power  to  it.     A  cover  made  of  heavy  felting 
was  adjusted  to  the  tub.     Wood  and  felt  being  both  non-conductors, 
any  desired  temperature  can  be  constantly  and  perfectly  maintained 
for  many  hours.     Care  must  be  taken  to  keep  the  heat  of  the  mash 
at  160°  F.,  the  conversion  of  starch  into  dextrin  and  glucose  being 
best  effected  at  that  degi-ee.     The  freshness,  hardness,  and  dryness 
of  the  grain  exert  an   influence  on  the  temperature.     When  very 
dry,  heat  is  generated,  and  the  conversion  of  the  starch  causes  a 
still  greater  elevation  of  the  temperature.     Boiling  water  is  poured 
into  the  tub,  and  when  the  heat  has  fallen  to   165°  F.,  the  malt  is 
gradually  added  and  thoroughly  stirred   in.     The   temperature  is 
now  brought  to  160°  F.,  and  the  tub  is  closely  covered  to  maintain 
the  heat.     After  stirring  a  short  time,  the  mash  is  allowed  to  remain 
at  rest  for  two  hours.     At  the  end  of  this  time,  the  tap  is  care- 
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fully  turned  until  it  is  half  open.  The  liquid  which  flows  out 
should  be  perfectly  bright  and  clear,  and  great  care  should  be  used 
to  prevent  fine  particles  of  grain  or  any  solid  matter  from  passing 
out.  After  drawing  all  the  liquid  from  the  tub,  a  fresh  quantity  of 
water,  heated  at  1G0°  F.  is  sprinkled  on  the  grain,  allowed  to  remain 
about  an  hour,  and  then  drawn  off  as  before.  If  the  grain  is  not 
exhausted,  this  operation  must  be  repeated,  but  nothing  of  value 
will  remain  after  two  macerations  if  they  have  been  properly  con- 
ducted. When  three  macerations  are  necessary,  the  resulting  liquor 
is  so  dilute  that  acetification  is  apt  to  take  place  before  it  is  evapo- 
rated. In  practice,  in  order  to  obtain  at  once  a  very  concentrated 
extract,  which  should  contain  all  the  valuable  properties  of  the 
grain,  the  liquid  obtained  from  the  first  washing  is  returned  to  the 
tub  and  drawn  off  in  an  hour.  It  is  then  only  necessary  to  sprinkle 
on  sufficient  hot  water  to  force  out  the  liquor  held  by  the  grain. 
If  the  process  has  been  successful,  the  extract  will  be  the  exact 
colour  of  the  grain  used,  will  have  a  good  head,  be  finely  flavoured, 
and  effervesce.  When  the  temperature  has  been  too  high,  the  white 
head  has  a  tinge  of  brown,  and  the  colour  of  the  extract  deepens  in 
exact  proportion  to  any  excess  of  heat.  If,  on  the  contrary,  the 
temperature  has  not  been  high  enough,  the  liquor  is  less  bright  and 
pleasant  in  flavour.  When  the  heat  has  been  very  low,  the  charac- 
teristic head  will  not  stand,  but  flies  off  immediately,  and  the  liquor 
will  be  thick  and  mucilaginous,  and  quickly  spoil  when  exposed  to 
the  air.  This  process  differs  greatly  from  Mr.  Ebert's,  by  which 
the  malt  is  digested  for  a  short  time  at  a  temperature  of  125°  F., 
and  then  strained.  The  liquor  obtained  contains  the  diastase.  The 
residue  is  boiled  with  fresh  water,  and  strained,  and  the  resulting 
liquor  contains  the  starch.  The  two  solutions  are  then  mixed  and 
kept  at  a  temperature  of  160°  F.  until  the  starch  is  completely 
changed  into  grape-sugar,  which  can  be  readily  ascertained  by  the 
iodine  test.  If  a  higher  degree  of  heat  is  used,  the  diastase  of  the 
grain  is  coagulated,  and  becomes  insoluble  and  inactive.  After 
straining  and  filtering,  the  liquor  must  be  carefully  evaporated  to 
the  proper  consistence.  The  importance  of  having  the  liquor  per- 
fectly clear  and  bright  was  shown  by  a  series  of  eight  experiments 
as  follows  : — 

Experiment  No.  1. — The  liquor  was  pale  and  not  very  bright.  It 
was  placed  in  a  shallow  vessel  over  a  water-bath,  and  constantly 
stirred.  The  albuminous  matter  which  made  its  appearance  during 
the  operation  was  removed,  and  the  evaporation  continued  until  an 
extract  of  the  consistence  of  honey   was  obtained.      It  was   light 
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brown  in  colour,  with  a  sweet  taste,  and  had  the  odour  of  malt. 
At  the  end  of  two  weeks  it  showed  no  change,  bat  in  four  weeks  a 
thin  crust  had  made  its  appearance.  After  eight  weeks  the  mass 
had  separated  into  two  distinct  layers.  The  upper  one,  or  crust, 
which  formed  about  one-third  of  the  whole,  was  a  shade  lighter  in 
colour  than  the  original  extract,  and  quite  tough  and  pliable.  It 
had  a  starchy  appearance  and  taste,  and,  when  tested  with  iodine, 
gave  the  blue  reaction  characteristic  of  starch.  The  lower  layer  was 
a  trifle  lighter  and  more  liquid  than  the  original  extract,  and  had 
an  agreeable  sweet  taste  and  odour.  "With  iodine  it  gave  negative 
results,  showing  the  absence  of  starch.  These  layers  were  separated 
and  again  examined  in  four  weeks.  The  crust  had  grown  somewhat 
harder,  but  otherwise  remained  the  same.  The  lower  layer  showed 
no  change.  The  peculiar  behaviour  shown  in  this  case  was  thought 
to  be  due  to  the  separation  of  the  solid  and  starchy  matter  of  the 
grain,  which  had  been  held  in  suspension,  but  which  separated  when 
the  liquor  was  evaporated. 

Experiments  Nos.  2,  3,  and  4. — These  three  lots  were  made  in  the 
same  manner  as  No.  1,  except  that  particular  care  was  taken  to 
obtain  the  liquor  perfectly  clear  and  bright.  The  same  process  of 
concentration  was  strictly  followed.  When  finished,  all  presented 
the  same  appearance,  and  exactly  resembling  the  lower  layer  ot 
No.  1,  in  colour,  taste,  and  odour.  At  the  end  of  eight  weeks,  all 
remained  light  brown  clear  extracts.  The  liquor  used  in  all  the 
preceding  experiments  was  made  in  a  mash-tub. 

Experiments  Nos.  5  and  6. — The  liquor  used  in  these  experiments 
was  made  by  Ebert's  process.  When  first  strained,  it  had  a  pale 
starchy  appearance.  Being  shaken  with  paper-pulp  and  again 
strained,  a  perfectly  clear,  bright  colour  was  obtained.  The  method 
of  evaporation  was  precisely  the  same  as  in  previous  experiments, 
and  the  product  resembled  in  every  particular  those  resulting  from 
Nos.  2,  3,  and  4.  Examination  at  the  end  of  eight  weeks  showed 
no  change. 

Experiment  No.  7. — The  liquor  used  in  this  experiment  was  made 
by  Ebert's  process,  but  was  merely  strained,  not  brightened.  At 
the  end  of  eight  weeks,  the  peculiar  formation  noted  in  No.  1  had 
made  its  appearance.  After  separation,  the  lower  layer  remained 
unchanged,  and  presented  every  characteristic  of  a  good  extract. 

Samples  from  Nos.  2,  3,  4,  5,  and  6  when  tested  for  starch  gave 
negative  results. 

These  experiments,  then,  proved  the  correctness  of  the  theory 
that  the  peculiar  formation  noticed  when  turbid  liquors  were  used, 
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was  due  to  the  presence  of  the  solid  and  starchy  matters  of  the 
grain,  •which  had  passed  out  in  suspension  ;  and  that  no  such  forma- 
tion will  take  place  when  the  liquor  is  perfectly  clear  and  hright. 
Filtering,  which  is  necessary  in  Ebert's  method,  renders  the  process 
impracticable  for  large  lots,  as  it  is  long  and  tedious. 

When  made  in  a  mash-tub,  the  liquor  is  obtained  at  once  perfectly 
bright  and  clear,  and  is  ready  to  evaporate. 

Having  obtained  a  bright  liquor,  which  is  necessary,  the  next  step 
was  to  find  a  process  by  which  this  liquor  could  be  evaporated  in 
considerable  quantities  at  once,  and,  at  the  same  time,  be  made  to 
yield  a  preparation  of  a  light  and  uniform  colour.  When  evapo- 
rated in  the  ordinary  manner  in  an  open  pan,  good  results  can  be 
obtained  by  constant  stirring  and  careful  regulation  of  the  heat, 
provided  the  quantity  of  liquor  is  small.  In  making  large  lots,  the 
long-continued  heat  necessary  to  reduce  so  much  liquid  produces  an 
extract  very  dark  in  colour,  and  sometimes  black.  This  process 
is,  therefore,  impracticable.  The  vacuum-pan  presented  itself  as 
a  ready  solution  of  the  problem,  since  by  it  a  very  bright,  sweet 
extract,  can  be  made,  which  in  taste,  odour,  and  particularly  in 
colour,  is  all  that  can  be  desired.  This  method,  however,  was 
abandoned,  as  the  aim  was  to  find  some  process  which  would  not 
require  complicated  or  expensive  apparatus.  The  plan  of  evapora- 
ting in  very  shallow  pans  at  a  low  temperature  was  then  tried. 
The  clear  liquid  was  poui'ed  into  tin  pans  f  of  an  inch  in  depth. 
These  were  then  placed  in  a  drying  closet  having  a  heat  80-90°  F. 
The  result  was  but  little  inferior  to  what  was  sought,  namely,  a 
sweet  extract  entirely  free  from  any  burnt  appearance  or  taste,  with 
an  odour  resembling  fresh  bread.  The  amount  of  room  necessary 
to  carry  out  this  plan  led  to  its  abandonment.  The  fact  that  the 
exposure  of  a  very  large  surface  to  the  air  greatly  facilitates  evapo- 
ration, then  led  to  the  adoption  of  an  apparatus  by  which  this 
advantage  was  secured,  and  a  very  low  degree  of  heat  could  be 
employed.  There  being  no  ceiling  to  the  room  in  which  the  experi- 
ment was  conducted,  two  wooden  uprights,  12  inches  wide,  which 
reached  nearly  to  the  bottom  of  a  jacketed  kettle  underneath,  were 
fastened  to  adjacent  floor-beams  above.  A  wooden  roller  passed 
from  one  upright  to  the  other  near  the  bottom,  while  near  the  top 
two  rollers  were  placed  parallel  to  each  other.  Over  these  rollers 
a  band  of  cloth  was  passed,  forming,  as  it  were,  a  letter  V  closed  at 
the  top.  Power  was  communicated  by  means  of  a  crank  attached 
to  one  of  the  upper  rollers.  The  kettle  being  filled  with  the  clear 
liquor,  steam  was  turned  on  until  the  temperature  reached  80-90°  F., 
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and  the  heat  was  kept  at  this  point  until  the  operation  was  finished, 
The  belt  was  now  set  in  motion,  and  passing  through  the  liquor, 
brought  the  warmer  portions  to  the  surface,  and  carried  a  con- 
siderable part  with  it  as  it  passed  over  the  rollers.  By  this  method 
a  large  quantity  of  liquor  can  be  quickly  reduced  to  a  small  bulk 
by  a  low  heat  and  with  little  labour.  The  rapidity  of  the  evapora- 
tion is  increased  by  directing  a  current  of  air  upon  the  band,  and 
is  also,  of  course,  somewhat  in  proportion  to  the  length  of  the  band 
and  the  amount  of  surface  thus  exposed.  This  process  yielded  a 
very  satisfactory  product,  very  light  in  colour,  and  free  from  any 
burnt  taste.  When  compared  with  lots  made  in  the  ordinary 
manner,  its  superiority  was  very  marked.  Here,  then,  was  a  method 
which  gave  good  results,  required  only  just  sufficient  heat  to  warm 
the  liquor,  and  was  easy  in  manipulation,  while  the  apparatus  was 
inexpensive  and  occupied  but  little  room. 

A  freezing  process  next  presented  itself  as  possessing  two  great 
advantages  :  namely,  the  entire  absence  of  heat  during  concentration, 
which  would  render  the  formation  of  caramel  impossible,  and  the 
great  preservative  power  of  cold.  The  operation  was  conducted  as 
follows  : — The  clear  liquid,  when  cold,  was  frozen  in  an  ordinary  ice- 
cream freezer.  The  ice-cake  was  then  broken,  placed  in  a  strong 
canvas  bag,  and  firmly  pressed  in  a  tincture  press.  The  ice-cake 
remaining  in  the  press  was  of  a  pale  straw  colour.  The  liquid 
expressed  was  again  frozen  and  pressed,  and  the  process  continued 
until  a  thick  syrupy  liquid  was  obtained.  This  was  placed  in 
shallow  pans  in  a  warm  drying  closet,  and  in  about  an  hour  was  of 
the  proper  consistence.  The  finished  extract  was  of  very  superior 
appearance,  but  the  yield  was  less  than  in  previous  experiments,  the 
ice-cake  retaining  some  of  the  liquor.  In  subsequent  experiments, 
the  ice-cake  was  divided  into  several  portions  ;  these  were  put  into 
several  bags,  and  iron  plates  placed  between  them.  All  were  then 
pressed  until  the  liquor  ran  white.  The  ice-cake  remaining  should 
be  colourless.  The  liquor  was  again  frozen  and  again  pressed  in 
the  same  way,  until  the  product  could  no  longer  be  frozen;  it  was 
then  finished  in  the  drying  closet  as  before.  The  yield  was  now 
satisfactory. 

Of  the  two  methods  of  concentration,  each  possesses  its  own 
special  advantages.  The  first,  in  which  a  large  evaporating  sur- 
faco  is  obtained  by  means  of  a  belt  of  cloth,  recommends  itself 
by  the  simplicity  of  the  apparatus  and  its  economy  in  time  and 
labour,  while  the  finished  product  is  of  good  appearance.  The 
readiness  with  which  this  method  may  be  employed  in  every  store 
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will  probably  render  it  the  most  useful.  The  second,  or  freezing 
process,  has  the  advantage  of  giving  an  exceptionally  superior 
product,  free  from  all  colour  except  that  obtained  from  the  grain. 

To  sum  up  :  in  order  to  prepare  a  good  malt  extract,  the  best  malt 
must  be  used ;  a  uniform  and  proper  temperature  must  be  main- 
tained during  the  washing  process ;  care  must  be  used  in  drawing 
off  the  liquor,  to  prevent  the  solid  matter  of  the  grain  from  passing 
out ;  the  exhaustion  of  the  grain  must  be  accomplished  with  as  little 
water  as  possible,  and  the  concentration  must  be  effected  rapidly  at 
a  low  heat.  By  careful  attention  to  these  details,  an  extract  of  good 
appearance  will  be  obtained  containing  all  the  valuable  properties 
of  the  grain. 

Pharmaceutical  Preparations  of  Corn  Silk.  G.  W.  Kennedy. 
(Amer.  Journ.  Pharm.,  May,  1883.)  The  author  recommends  the 
following  formula : — 

Tincture  of  Com  Silk. 

Corn  Silk,  Green 24  parts. 

Diluted  Alcohol,  sufficient  to  make  .     100      ,, 

Cut  the  silk  into  small  pieces,  either  with  a  large  pair  of  scissors 
or  a  tobacco  cutter;  after  which,  place  in  a  mortar  and  beat  into 
a  pulp  with  a  small  quantity  of  the  diluted  alcohol.  Prepare  a 
cylindrical  glass  percolator,  by  closing  the  lower  orifice  with  a  cork ; 
transfer  the  silk  pulp  to  the  percolator,  and  add  sufficient  of  the 
menstruum  to  form  a  layer  over  the  pulp ;  cover  the  percolator 
closely,  and  allow  to  macerate  for  forty-eight  hours  ;  then  loosen  the 
cork  enough  to  permit  percolation  to  proceed  at  the  rate  of  40 
drops  per  minute ;  add  enough  diluted  alcohol  and  continue  the 
percolation  until  100  parts  are  obtained.  The  tincture  possesses 
the  characteristic  odour  of  corn  silk,  is  of  a  yellow-straw  colour, 
and  of  a  pleasant,  sweetish  taste.  Dose  for  an  adult,  1  or  2  fluid 
drachms  (gm.  4  to  8). 

Fluid  Extract  of  Com  Silk. 

Corn  Silk,  Green 200  grams. 

Glycerin  .         .         .         .         .  20       ,, 

Diluted  Alcohol,  sufficient  to  make        .  100  c.c. 

Cut  the  silk  into  small  pieces.  Mix  the  glycerin  with  80  grams 
of  diluted  alcohol.  Place  the  cut  corn  silk  into  a  mortar,  and  beat 
into  a  pulp  with  a  portion  of  the  menstruum ;  after  which,  pack  in 
a  cylindrical  glass  percolator ;  add  sufficient  of  the  mixture  to  cover 
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the  pulpy  mass,  and  when  the  liquid  commences  to  drop  from  the 
percolator  close  the  lower  orifice ;  cover  the  percolator  tightly,  and 
allow  to  macerate  for  forty-eight  hours  ;  then  permit  percolation  to 
go  on  slowly,  about  40  drops  per  minute ;  add  the  remainder  of  the 
glycerin  mixture,  and  then  diluted  alcohol  until  the  drug  is  ex- 
hausted, reserving  the  first  70  c.c.  of  the  percolate ;  evaporate  the 
remainder  to  30  c.c,  and  mix  with  the  reserved  portion,  making  in 
all  100  c.c.  The  odour  and  taste  is  similar  to  that  of  the  tincture, 
but  much  stronger,  and  the  colour  is  a  shade  or  two  darker.  Dose 
for  an  adult,  from  \  to  1  fluid  drachm  (2  to  4  grams). 

Syrup  of  Corn  Silk. 

Fluid  Extract  of  Corn  Silk        .        .         .12  parts. 
Syrup 88      ,, 

Dose,  from  1  to  2  fluid  drachms  (4  to  8  grams). 

New  Process  for  the  Preparation  of  Syrupus  Ferri  Phosphatis. 
D.  Gorrie.  (From  a  paper  read  before  the  North  British  Branch 
of  the  Pharmaceutical  Society,  and  printed  in  the  Pharm.  Joum., 
3rd  series,  xiii.  501.)  The  method  described  has  for  its  main 
feature  the  constant  retention  of  the  iron  in  solution,  and  the 
saving  of  the  trouble  of  precipitating,  washing,  draining,  drying, 
and  redissolving  a  ferrous  compound  which  is  very  prone  to 
oxidation.     The  formula  is  as  follows  : — 


Granulated  Sulphate  of  Iron 

. 

. 

221  grs 

Syrupy   Phosphoric  Acid   (^p. 

gr. 

1 

500), 

9  drachms  by  weight  . 

. 

. 

56  grs 

Pure  Carbonate  of  Baryta  . 

. 

. 

159  grs 

Distilled  Water  . 

. 

6  OZ£ 

.  or  q.  s 

Kenned  Sugar     . 

. 

. 

8  ozs 

Mix  the  phosphoric  acid  with  three  ounces  of  water,  and  in  the 
mixture  dissolve  the  sulphate  of  iron  with  the  aid  of  heat ;  add  the 
carbonate  of  baryta,  and,  when  effervescence  has  ceased,  continue  the 
heat  for  a  few  minutes,  to  allow  the  precipitate  to  aggregate ;  then 
allow  to  cool.  Filter  when  cold,  and  wash  the  precipitate  with  3 
ounces  of  cold  distilled  water  ;  in  the  filtrate  dissolve  the  sugar, 
without  heat,  and  make  up  to  12  ounces  if  necessary. 

In  the  first  instance,  the  carbonate  of  baryta  will  react  with  phos- 
phoric acid  to  form  baryta  phosphate,  carbonic  acid,  and  water, 
thus, — 

2  H,  P  (X  +  3  Ba  C  O,  =  Ba,  P.,  0«  +  3  C  0„  +  3  H,  O. 
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Double  decomposition  will  then  take  place  between  the  iron  sulphate 
and  baryta  phosphate,  thus, — 

Ba3 P3  08  +  3 (Fe  S  04,  7  H20)  =  3  Ba  S  Oi  +  Fe3  P3  08  +  21 HVO. 

Syrup  of  Tolu.  M.  Malenfant.  {Journ.  de  Pharm.  [5],  vi. 
466).  The  benzene-like  odonr  which  this  syrup  develops  some  time 
after  it  is  made  is  attributed  by  the  author  to  the  decomposition  of 
the  ethereal  cinnamates  present,  these  yielding  first  cinnamic  acid, 
which  is  then  further  decomposed  into  cinnamene  and  carbonic  an- 
hydride. Cinnamic  acid  when  boiled,  either  with  distilled  or  with 
ordinary  water,  for  several  hours,  shows  no  sign  of  decomposition ; 
but  if  left  at  rest  for  a  month  or  six  weeks,  it  acquires  the  per- 
sistent odour  above  referred  to.  If,  however,  the  acid  is  simply  left 
in  contact  with  cold  water  for  the  same  time,  without  previous 
boiling,  no  alteration  takes  place. 

The  Preservation  of  Syrup  of  Iodide  of  Iron.  C.  van  Wis- 
selingh.  (Neio  Remedies,  May,  1883.)  Some  time  ago  J.  de 
Groot  published  a  paper  in  the  Pharmaceutisch  Weekblad  (Sept.  17, 
1882),  in  which  he  states  that  syrup  of  iodide  of  iron  which  had 
been  kept  in  an  open  burette,  in  which  it  was  protected  from  contact 
with  air  by  a  layer  of  oil,  was  found  to  have  lost  3  per  cent,  of  its 
ferrous  iodide.  This  statement  induced  the  author  of  the  present 
paper  to  re-examine  the  subject. 

His  results  show  that  De  Groot's  statements  cannot  be  correct. 
The  latter  states  that  he  found  a  diminution  of  2-941  per  cent,  of 
ferrous  iodide  in  a  syrup  standing  two  months.  The  author  could 
not  detect  any  diminution  of  the  percentage  even  after  four  months, 
and  only  noticed  the  syrup  becoming  somewhat  lighter  in  colour, 
while  the  oils  took  up  only  a  minute  trace  of  iodine. 

Deodorized  Tincture  of  Opium.  R.  Rot  her.  (Amer.  Journ.  of 
Pharm.,  Feb.,  1883.)  It  was  found  that  opium  contained  a  perturb- 
ing body,  at  one  time  supposed  to  be  alkaloidal,  but  now  presumed 
to  be  of  a  resinous  nature.  In  order  to  avoid  this  substance  in 
certain  of  its  preparations,  opium  or  its  aqueous  extraction  was 
treated  with  ether,  having  in  view  the  removal  of  this  noxious 
impediment.  Such  a  preparation  is  the  so-called  deodorized 
tincture  of  opium.  The  fact  has  been,  however,  ascertained,  that 
aqueous  treatment  alone,  by  excluding  the  resinous  matter,  yielded 
a  deodorized  and  otherwise  analogous .  product,  showing  that  the 
washing  of  the  watery  extract  with  ether  is  superfluous  and 
wasteful.  In  order  to  prevent  the  possible  solution  of  the  resinous 
matter  during  the  extraction  of  opium,  and  incidentally  avoid  the 
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unnecessary  ethereal  treatment,  but  especially  circumvent  the  de- 
cidedly objectionable  and  ultimate  application  of  heat  needed  in  the 
extensive  evaporation,  the  author  changed  the  operation  accordingly. 
Most  volatile  oils,  resins,  and  semi-resins  are  soluble  in  fixed  oily 
menstrua,  aside  from  their  various  special  solvents.  Hence,  the 
author  concluded  that,  should  there  be  a  tendency  in  any  of  the 
opium  resins  or  odorous  principles  to  pass  into  aqueous  solution, 
the  presence  of  a  fixed  oily  substance  would  be  likely  to  prevent  it. 
Vaselin  was  added  to  the  heated  mixture  of  opium  and  water,  but 
since  the  vaselin  did  not  promptly  solidify  in  the  cooling  mixture, 
spermaceti  was  further  incorporated  with  desirable  effect.  The  mixed 
decantates  filtered  clear  and  rapidly  ;  and  as  no  evaporation  was 
necessary,  the  tincture  could  be  completed  at  once  by  the  admixture 
of  the  requisite  measure  of  alcohol.  This  result,  in  connection  with 
the  speed  and  facility  of  the  operation,  and  comparative  cheapness  of 
the  product,  encourages  the  suggestion  to  abandon  the  ordinary 
tincture  of  opium  altogether.  Should  it  be  advisable  to  retain  the 
narcotine  remaining  in  the  dregs,  a  small  proportion  of  dilute  sul- 
phuric acid  might  be  used  to  secure  it  in  the  tincture  as  soluble 
narcotium  sulphate.  From  these  results  the  following  formula  for 
a  deodorized  tincture  of  opium  is  deduced  : — 

Opium,  dried  and  powdered     .         .     2 J  troy  ounces. 
Vaselin, 

Spermaceti ail  1  troy  ounce. 

Alcohol 7  fluid  ounces. 

Water sufficient. 

Upon  the  opium  contained  in  a  suitable  capsule  pour  12  to  14 
fluid  ounces  of  water,  and  boil  the  mixture  ten  to  fifteen  minutes  ; 
then  add  the  spermaceti  and  vaselin,  stir  them  well  together,  let  the 
mixture  cool,  and  decant  the  liquid  from  the  dregs.  Upon  the 
residue  pour  8  fluid  ounces  of  water,  again  heat  the  mixture,  stir  it 
well,  and,  after  cooling,  decant  as  before.  Repeat  this  operation 
once  more  with  8  fluid  ounces  of  water,  or  sufficient  to  make  the 
mixed  decantates,  let  the  mixture  become  cold,  filter,  and  finally 
add  the  alcohol. 

Tincture  of  Nux  Vomica.  R.  Rothcr.  (Amer.  Joicm.  Pharm., 
Jan.,  1883.)  The  author  recommends  the  use  of  a  solution  of 
common  salt  along  with  the  spirit  for  sccivring  a  complete  extraction 
of  nux  vomica,  on  the  ground  that  the  salt  readily  softens  and 
permeates  the  horny  matter,  and  that  probably  a  double  decompo- 
sition occurs  between  the  sodium  chloride  and  the  igasurates  of  the 
alkaloids  of  the  drug.     He  suggests  the  following  formula, — 
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Nux  Vomica,  in  fine  powder    .        .      8  troy  ounces. 

Sodium  Chloride 6  drachms. 

Alcohol, 

Water aa,  1A  pint. 

Dissolve  the  sodium  chloride  in  the  water ;  then  add  the  alcohol, 
and  mis  them.  Upon  2  troy  ounces  of  the  nux  vomica,  contained 
in  a  large  capsule,  pour  2  fluid  ounces  of  the  menstruum,  and 
mix  them  by  means  of  a  pestle ;  then  gradually  add  the  remainder 
of  the  nux  vomica,  and  thoroughly  mix  the  whole  as  before.  Pack 
this  mixture  very  firmly  into  a  cylindrical  glass  percolator,  and 
pour  on  of  the  menstruum,  little  by  little,  until,  in  the  course  of  six 
to  eight  hours,  the  liquid  has  descended  to  the  bottom  of  the 
column.  Now  suspend  the  operation,  and  after  twelve  hours  pour 
on  more  of  the  menstruum,  and  regulate  the  flow  at  the  exit  so 
that  after  twenty-four  hours  two  pints  of  percolate  may  be  obtained. 
To  avoid  a  trace  of  turbidity,  which  is  liable  to  appear  in  the  first 
fluid  ounce  of  percolate  when  the  menstruum  is  added  too  rapidly 
at  first,  H  drachm  of  the  solid  chloride  may  be  mixed  with  the  nux 
vomica  before  packing,  and  the  remainder  dissolved  as  before.  The 
finished  tincture  contains  \  grain  of  sodium  chloride  in  15  minims. 

Tincture  of  Iodine.  J.  Casthelaz.  (Joum.de  Pharm.  [5],  v. 
498,  499.)  The  author  takes  advantage  of  the  oxidation  of  hydri- 
odic  acid  by  potassium  iodate  to  counteract  the  reduction  which 
takes  place  when  tincture  of  iodine  is  kept. 

To  every  130  grams  of  tincture  of  iodine  of  the  Codex  (120  grams 
of  alcohol,  90°  and  10  of  iodine),  1  gram  of  potassium  iodate  is 
added,  which  is  capable  of  reducing  3' 58  grams  of  hydriodic  acid 
with  the  formation  of  3"56  grams  of  iodine,  or  more  than  one-third 
of  the  total  iodine  present.  The  proportion  of  iodine  is  thus  always 
kept  constant.  The  maximum  quantity  of  potassium  iodide  which 
can  be  formed,  0*59  per  cent.,  is  so  small  as  not  to  interfere  with 
the  action  of  the  tincture,  and  therefore  may  be  neglected.  Potas- 
sium periodate  may  be  substituted  for  potassium  iodate. 

Note  on  Tinctnra  Camphorse  Composita.  J.  Bland.  (Pharm. 
Journ.,  3rd  series,  xiii.  363.)  Finding  that  the  greater  portion  of 
the  oil  of  anise  used  in  the  preparation  of  this  tincture  remains 
undissolved, — a  difficulty  not  experienced  before  the  issue  of  the 
first  British  Pharmacopoeia, — the  author  investigated  the  cause  of 
this  difficulty,  and  traced  it  to  the  fact  that  nearly  the  whole  of  the 
oil  of  anise  now  sold  is  the  produce  of  Illicium  anisatum,  and  is 
comparatively  insoluble  in  proof  spirit ;  whereas  the  oil  of  Pimpinella 
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anisum,  which  formerly  was  the  only  kind  l'ecognised,  is  freely 
soluble  in  that  menstruum. 

The  Assay  of  Spiritus  JEtheris  Nitrosi.  Prof.  J.  F.  Eykman. 
(Abstracted  from  the  author's  pamphlet.)  A  critical  examination 
of  some  of  the  principal  methods  of  assaying  this  preparation  leads 
the  author  to  the  conclusion  that  both  Hoffmann's  and  Rosenbladt's 
processes  are  objectionable  on  account  of  the  interference  of  the 
oxidation  products  of  alcohol.  His  own  method  is  free  from  this 
objection,  and  consists  in  the  determination  of  the  volume  of  nitric 
oxide,  which  is  produced  by  decomposing  ethyl  nitrite  by  a  ferrous 
salt,  and  is  driven  over  and  collected  by  distillation  in  an  atmosphere 
free  from  oxygen.  Full  details  of  the  process,  as  well  as  a  wood- 
cut illustration  of  the  apparatus  used,  will  be  found  in  the  copious 
abstract  published  in  the  New  Remedies,  May,  1882,  or  in  the  re- 
print of  the  same  in  the  Pharmaceutical  Journal,  3rd  series,  xiii. 
pp.  63-66. 

The  following  table  represents  a  selection  of  analyses  of  spirit  of 
nitrous  ether  by  the  author's  pi-ocess  : — 


Prepared 
according  to 

When  shaken 

Per 

with  2  vols.  sol. 

Result  of  Analysis  upon 

cent. 

Sp.  Gr. 

of  CaCl2,  there 

5  c.c. 

of  Pure 

Pharmacopoeia. 

is  separated 

Ether. 

1.  Netherl. 

0-845 

Nothing 

20-2  c.c.  N  O  at  8°  and 

1-56 

(fresh) 

769  mm. 

2.  Netherl. 

0-844 

Nothing 

26-4  c.c.  N  O  at  9°  and 

2-04 

(fresh) 

769  mm. 

3.  Netherl. 

0-851 

Nothing 

32-0  c.c.  N  O  at  10°  and 

2-44 

(fresh) 

769  mm. 

4.  Netherl. 

0-856 

Nothing 

4-9  c.c.  NO   at   8°  and 

0-37 

(old) 

769  mm. 

5.  U.  S. 

0-837 

— 

41-2  c.c.  NO  at   8°  and 

3-22 

(fresh) 

769  mm. 
(  24-4  c.c.  N  O  at  6-5°  and 
)      769  mm. 
)  24-6  c.c.  N  O  at  6-5°  and 

. 

6.  U.  S.     ] 
(fresh)   ) 

0-838 

Nothing 

W-92 

(      769  mm. 

J 

7.  U.  S. 

0-842 

Nothing 

17-6  c.c.  N  O  at  8°  and 

1-37 

(old) 

p.c.  p.c. 

769  mm. 

8.  British 

0-845 

2  =  10  ether 

38-1  c.c.  NO  at  6°  and 

2-94 

(fresh) 

769  mm. 

9.  ? 

0-855 

4  =  12      „ 

44-9  c.c.  N  O  at  9°  and 
765  mm. 

3-4 

10.  ? 

0-856 

12  =  20      „ 

48-2  c.c.  N  O  at  6°  and 
771  mm. 

6-2 

The  ether  which  is  separated  from  the  spirit  by  shaking  with  two 
volumes  of  a  saturated  solution  of  chloride  of  calcium  consists  only 
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in  part  of  ethyl  nitrite.  From  about  50  c.c.  of  the  latter  separated 
by  calcium  chloride,  the  author  succeeded  in  extracting  a  few  c.c. 
of  pure  acetic  ether  and  a  little  ether.  The  liquid  had  not  entirely 
distilled  over  when  it  had  reached  the  boiling  point  of  alcohol ;  the 
largest  part  distilled  at  above  25°  C,  and  only  a  few  c.c.  could  be 
collected  at  a  temperature  of  18°  C. 

Aromatic  Spirit  of  Ammonia.  Dr.  J.  C.  Thresh.  (From  a  paper 
read  before  the  Pharmaceutical  Society,  Feb.  7th,  1883,  and  printed 
in  the  Pliarm.  Joum.,  3rd  series,  xiii.  661.)  The  B.  P.  "  spirit  am- 
monia? aromaticus  "  differs  from  that  of  other  pharmacopoeias  in  being 
prepared  entirely  by  distillation.  It  would  appear  as  if  the  compilers 
of  the  Pharmacopoeia  had  intended  the  finished  product  to  contain 
8  per  cent,  of  normal  ammonium  carbonate,  and  no  free  ammonia  ; 
but,  inasmuch  as  it  contains  67*7  per  .cent,  of  absolute  alcohol, 
4  per  cent,  of  ammonium  carbonate  is  the  maximum  amount  it  can 
hold  in  solution  ;  and  to  obtain  it  of  this  strength  it  is  necessary  to 
operate  on  small  quantities,  and  observe  a  number  of  precautions 
during  the  distillation  ;  the  remainder  of  the  ammonia  is  then  found 
dissolved  in  the  free  state,  the  carbonic  acid  corresponding  thereto 
having  escaped.  A  very  considerable  experience  in  the  manufacture 
of  this  article  in  quantities  of  from  1  to  4  gallons  has  led  the 
author  to  form  the  following  conclusions  : — 

1.  That  the  product  varies  considerably  in  strength  and  in 
relative  proportions  of  ammonia  and  ammonium  carbonate ;  this 
variation  depending  upon  the  quantity  of  material  operated  upon, 
the  rapidity  with  which  the  distillation  is  conducted,  and  probably 
upon  other  factors. 

2.  That  the  larger  the  quantity  of  spirit  distilled  the  poorer  is 
the  product  in  carbonic  acid. 

3.  That  working  with  the  B.  P.  quantities  in  warm  weather,  and 
employing  every  precaution  to  prevent  loss  of  ammonia,  and  to 
transfer  all  the  carbonate  deposited  in  the  condenser  into  the  distil- 
late, the  product  will  contain  4  per  cent.  Am3  C  03,  and  1*42  per 
cent.  N  H3. 

4.  That  in  cold  weather  the  solution  thus  made  deposits  crystals 
of  the  ammonium  carbonate.  If  made  in  winter,  the  whole  of  the 
salt  condensed  in  the  warm  does  not  dissolve  when  shaken  with  the 
distillate,  unless  the  latter  is  heated.  Of  course,  upon  cooling,  the 
excess  again  separates. 

5.  That  in  the  B.  P.  process  from  1*4-1*6  per  cent,  of  the  spirit 
remains  behind  in  the  still.  To  obtain  all  the  alcohol,  at  least 
7|  pints  must  be  distilled. 

T 
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These  conclusions  are  fully  substantiated  by  the  results  obtained 
upon  the  analysis  of  samples  from  the  first  pharmacies,  and  from 
manufacturers  of  the  highest  repute  ;  which  results  were  communi- 
cated to  the  Pharmaceutical  Conference  in  1880.  With  regard  to 
appearance,  aroma,  and  keeping  qualities,  our  "  spiritus  ammonia? 
aromaticus  "  leaves  nothing  to  be  desired,  but  in  the  more  important 
matter  of  constancy  in  strength,  it  is  anything  but  satisfactory. 

The  formula  which  appears  to  the  author  the  most  likely  to 
supersede  the  present  one  is  as  follows  : — 

Take  of— 


Oil  of  Lemons 
Oil  of  Nutmeg 
Rectified  Spirit 
Water    . 


Ovj. 
Oviij. 


then  continue  the  distillation  until 


Distil  7  pints,    set  this  apart 
9  ounces  more  have  been  collected. 
Take  of— 

Ammonium  Carbonate 4  ozs. 

Stronger  Solution  of  Ammonia     .         .        .     8    ,, 
The  last  portion  of  above  distillate       .        .     9    ,, 

Place  in  a  bottle  holding  a  little  more  than  1  pint,  cork  securely, 
and  place  the  bottle  in  a  water-bath  at  about  140°  F.,  shaking  from 
time  to  time  until  all  the  salt  has  dissolved.  When  cold,  filter  if 
necessary  through  a  little  wool,  and  pour  into  it  gradually  the  seven 
pints  of  distilled  spirit. 

The  product  will  measure  1  gallon ;  its  specific  gravity  is  "886, 
and  it  contains  3 '45  per  cent,  of  normal  ammonium  carbonate,  and 
P23  per  cent,  of  free  ammonia.  Whilst  not  quite  so  strong  as  it  is 
possible  to  make  a  spirit  of  ammonia  by  the  official  process,  it  is 
considerably  above  the  average  strength  of  the  sal  volatiles  of 
commerce.  From  the  more  dilute  character  of  the  spirit,  none  of 
the  carbonate  is  thrown  out  of  solution  even  at  0°  C,  and  by  the 
continuing  the  distillation  a  little  beyond  the  point  now  ordered  (in 
the  B.  P.),  the  whole  of  the  alcohol"  is  contained  in  the  finished 
product,  instead  of  a  portion  being  wasted  as  heretofore. 

One  fluid  ounce  requires  for  neutralization  558  gr.  measures  of 
the  volumetric  solution  of  oxalic  acid,  and  the  same  quantity  after 
the  addition  of  330  grain  measures  of  solution  of  barium  chloride 
(1  in  10)  should  yield,  when  filtered,  a  further  precipitate  when 
more  of  the  reagent  is  added. 
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For  comparison,  the  results  obtained  by  analysis  of  a  sample  of 
sp.  am.  co.,  made  by  the  method  here  recommended,  are  given, 
together  -with  the  mean  of  the  results  obtained  from  nineteen  B.  P. 
samples  examined  in  1880  : — 


Free  NH3 
per  cent. 

Anio  C  03 
per  cent. 

Total  NH, 
per  cent. 

New  Process 
B.  P.    Process    (mean 
samples) 

of   nineteen 

1-25 
1-33 

3-53 

1-88 

2-49 
1-99 

Note  on  Essence  of  Ginger.  Dr.  C.  Symes.  (Pharm.  Journ., 
3rd  series,  xiii.  819.)  The  author's  experiments  were  made  with 
green  ginger  obtained  from  Rio  Janeiro.  A  sample  of  this  was 
freed  from  the  epidermis,  and  surface-dried  by  exposure  to  the  air 
for  a  few  hours.  It  was  then  cut  in  thin  slices  and  macerated  for 
some  days  with  an  equal  weight  of  rectified  spirit,  which,  when 
filtered,  yielded  an  essence  possessing  a  very  fine  aroma,  and  forming 
an  almost  perfectly  clear  solution  in  water.  It  was  fairly  strong,, 
and  could  have  been  prepared  stronger  still  by  carrying  the  drying 
of  the  ginger  a  little  further.  The  author  thinks,  however,  that 
the  solubility  would  diminish  if  the  drying  were  completed,  and  the 
result  would  therefore  cease  to  be  a  soluble  essence. 

New  Methods  of  Preparing  Phosphorus  Pills.  H.  H.  Mill- 
house.  (Pharm.  Journ.,  3rd  series,  xiii.  923.)  The  author  calls 
attention  to  the  two  following  formulas  for  the  preparation  of  these 
pills,  as  affording  a  satisfactory  basis  for  the  administration  of 
phosphorus. 

No.  1. 

Phosphorus .5  grains. 

Benzoated  Lard 250      ,, 

Phosphate  of  Calcium   ....     205      ,, 
Carbonate  of  Calcium    .        .        .        .      20      ,, 

Melt  the  lard  by  means  of  a  water-bath ;  transfer  to  a  strong 
stoppered  and  perfectly  dry  glass  bottle,  made  warm  ;  add  the  phos- 
phorus, shake  until  dissolved ;  then  pour  the  solution  upon  the 
powders,  previously  well  mixed  and  contained  in  a  similar  stoppered 
bottle,  kept  warm  by  standing  in  hot  water,  shaking  briskly  until 
the  mass  is  thoroughly  uniform  in  consistence.  Each  3-grain  pill 
contains  ^nd  of  a  grain  of  phosphorus  in  the  free  state. 
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No.  2. 

Phosphorus 4  grains. 

Powdered  Mastich 30      „ 

Paraffin  Wax 50      ,, 

Vaseline 66      ,, 

Kaolin 90      „ 

Melt  the  wax  and  vaseline  together  in  a  porcelain  capsule  by  the 
heat  of  a  water-bath  ;  place  them  in  a  strong  glass-stoppered  bottle, 
previously  warmed  by  allowing  it  to  stand  in  an  oven  or  other  warm 
place ;  add  the  phosphorus  (care  being  taken  that  the  mixture  is 
not  too  hot,  a  temperature  of  140°  F.  being  quite  sufficient  to  fuse 
the  phosphorus),  and  shake  briskly  until  cool ;  when  quite  cold, 
rub  carefully  in  a  mortar  with  the  kaolin  and  powdered  mastich, 
previously  well  mixed,  until  a  uniform  mass  is  obtained.  It  should 
be  kept  in  a  covered  pot. 

The  vaseline  used  in  the  foregoing  formula?  was  kept  in  an 
evaporating  dish  at  a  temperature  a  little  above  its  melting  point 
for  twelve  hours,  in  order  to  dissipate  all  trace  of  moisture. 

Both  are  easily  prepared,  and  if  ordinary  care  is  exerted,  the 
danger  of  oxidation  of  the  phosphorus  is  reduced  to  a  minimum. 

Before  coating  with  French  chalk  (pearl  coating),  these  pills 
should  be  varnished  with  an  absolute  alcoholic  solution  of  sandarac, 
or  other  suitable  alcoholic  solution,  ether  partially  dissolving  the 
bases  employed  in  their  preparation. 

Phosphorus  Pills.  A.  Robbins.  (Proc.  Penn.  Pharm.  Assoc, 
1882.)  The  author  recommends  the  following  formula  as  superior 
to  those  in  use  : — 

Phosphorus 1  grain. 

Chloroform 1  fl.  drachm. 

Balsam  of  Tolu 30  grains. 

Wheat  Flour 70      „ 

Rub  the  tolu  with  the  flour  until  it  is  reduced  to  a  fine  powder  ; 
put  the  chloroform  into  a  test  tube  ;  add  the  phosphorus,  and  warm 
the  tube  until  it  is  dissolved ;  pour  the  solution  on  the  contents  of 
the  mortar ;  rub  until  a  pilular  mass  is  obtained,  which  divide  into 
one  hundred  pills. 

The  pills  may  advantageously  be  coated  with  gelatin  by  either  of 
the  following  methods  : — 

The  first  is  a  modification  of  a  formula  published  in  the  American 
Journal  t  of  Pharmacy,  1879,  p.  435.  It  possesses  the  advantage  of 
being  always  ready';  but  the  coated  pills  are  rather  slow  in  drying. 
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The  second  requires  to  be  heated  when  used,  and  needs  the  occa- 
sional addition  of  water  ;  but  when  a  considerable  number  of  pills 
are  to  be  coated,  it  is  much  to  be  preferred  to  the  other,  as  the  pills 
can  be  removed  from  the  needles  in  a  few  minutes,  and  another  lot 
put  on  and  coated. 

No.  1. 
Gelatin =j. 


Acetic  Acid 


5xx. 


Spirit  of  Nitrous  Ether f  5xii. 

Oil  of  Gaultheria n\x. 

Dissolve  the  gelatin  in  the  acetic  acid  with  the  aid  of  a  water- 
bath,  then  add  the  other  ingredients,  and  mix.     To  be  used  cold. 


No.  2. 


Gelatin 


lh 


Sugar =ss. 

Water       .        .        .        .  '  .        .        .     f=ij. 

Dissolve  with  the  aid  of  a  water-bath,  and  use  while  hot,  adding 
a  little  water  occasionally  to  make  up  for  the  loss  by  evaporation. 

Note  on  Unguentum  Hydrargyri  Nitratis.  H.  C.  C.  Maisch. 
(Amer.  Joum.  Pharm.,  1883,  232.)  The  ointment  was  prepared 
according  to  the  formula  published  in  the  American  Journal  of 
Pharmacy,  1883,  p.  145.  The  lard  and  neat's  foot  oil  were  heated 
together  until  the  thermometer  registered  between  150°  and  160°  F. 
when  the  lamp  was  removed,  but  the  temperature  continued  to  rise 
until  the  mercury  stood  between  190°  and  200°  F.  When  the  mixed 
fats  had  cooled  down  to  170°,  the  camphor  was  dissolved  therein, 
and  soon  after  the  mercury,  previously  dissolved  in  the  nitric  acid, 
was  added,  no  effervescence  being  observed.  The  mixture  was  then 
stirred  with  a  horn  spatula  while  cooling,  yielding  an  ointment  of  a 
yellow  colour,  which  in  two  days  darkened  considerably,  even  with- 
out bringing  it  in  contact  with  an  iron  spatula.  A  portion  of  this 
ointment  was  stirred  with  an  iron  spatula,  when  it  became  rapidly 
dark  coloured. 

To  be  certain  whether  or  not  the  previous  heating  of  the  fats  had 
any  effect  on  the  ointment,  another  quantity  of  the  ointment  was 
made,  the  melted  fats  being  kept  in  a  water-bath  at  a  temperature 
not  exceeding  170°  F.  After  the  addition  of  the  camphor,  followed 
by  that  of  the  solution  of  mercury  in  the  nitric  acid,  a  slight  effer- 
vescence was  observed.  A  portion  of  this  ointment,  worked  with 
an  iron  spatula,  was  affected  in  a  similar  manner  as  in  the  preceding 
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experiment,  while  that  portion  in  the  preparation  of  which  a  horn 
spatula  was  used  retained  its  yellow  colour. 

Carlsbad  Salts.  E.  Harnack.  (Ckem.  Gentr.  [3],  xiii.  670, 
671.)  The  preparation  of  the  so-called  "  Sprudelsalz  "  has  been 
conducted  very  imperfectly,  the  usual  preparation  being,  in  fact, 
principally  crystalline  Glauber  salts.  This  state  of  things  is  now 
being  improved,  and  the  process  employed  is  this  : — The  spring 
water  is  boiled,  and  the  precipitate  (iron,  manganese,  calcium, 
magnesium,  and  silica)  filtered  off;  the  filtrate  is  evaporated,  and 
saturated  with  carbonic  anydride  from  the  spring,  to  reconvert  the 
carbonate  into  bicarbonates.  The  salts  then  have  the  following 
constitution,  nearly  approaching  the  natural  proportions  : — 


Per  cent. 

Sodium  Bicarbonate 

3595  )    36.34 
0-39  i 

Lithium  Bicarbonate 

Sodium  Sulphate 

'        •        '        42-°3)  45-28 

Potassium  Sulphate 

3-25) 

Sodium  Chloride 

.      18-16 

Sodium  Fluoride     . 

0-09 

Sodium  Borate 

0-07 

Silica       . 

:   :    Z]  ™ 

Ferric  Oxide    . 

A  litre  of  the  water  yields  5}  grams  of  salts ;  they  form  a  pure 
white  very  fine  powder,  containing  very  little  moisture  and  no  water 
of  crystallization.  It  is  very  soluble  in  water ;  a  heaped-up  table- 
spoon (about  5-|  grams)  dissolved  in  a  wine  bottle  (litre)  of  water, 
gives  approximately  the  concentration  of  Carlsbad-spring  water. 

The  author  recommends  the  following  proportions  for  the  artificial 
preparation  of  the  salt,  the  other  ingredients  having  no  therapeutic 
value  in  his  opinion  : — 


Sodium  Bisulphate. 
Sodium  Bicarbonate 
Sodium  Chloride    . 


100   parts. 
80       „ 
40       „ 


The  German  Pharmacopoeia  gives  44,  36,  and  18  parts  respectively 
of  these  ingredients,  besides  2  parts  potassium  sulphate.  Six  grams 
of  this  mixture  should  be  dissolved  in  one  litre  of  water. 

Quinine  Iodate  and  Bromate.  Dr.  C.  A.  Cameron.  (Abstract 
of  a  paper  read  before  the  Medical  Society  of  the  King  and  Queen's 
College  of  Physicians,  and  printed  in  the  Dublin  Journal  of  Medical 
Science,  July,  1882.)  Iodate  of  quinine  is  a  salt  which  appears  to 
have  been  scarcely  studied.     Only  two  references  to  its  existence 
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are  to  be  found  in  the  books  and  journals  relating  to  chemistry  and 
pharmacy.  Serullas  states  (Annates  de  Chimie  et  de  Physique, 
xlv.  282)  that  it  may  be  prepared  by  dissolving  quinine  in  a  hot 
solution  of  iodic  acid,  and  that  on  cooling  the  solution  the  salt 
crystallizes  out  in  a  form  resembling  sulphate  of  quinine.  Serullas 
does  not  appear  to  have  analysed  the  salt.  According  to  Pelletier 
and  Caventon  (Annates  de  Chimie  et  de  Physique) ,  both  iodate  and 
hydriodate  of  quinine  are  formed  by  digesting  quinine  and  iodine 
by  the  aid  of  heat. 

Quinine  iodate  may  be  prepared  by  digesting  freshly  precipitated 
and  still  moist  quinine,  with  a  warm  solution  of  iodic  acid,  in  the 
proportion  of  a  molecule  of  each  (the  iodic  acid  should  be  dissolved 
in  eight  or  ten  parts  of  water) .  The  resulting  mass  cannot  be  dried 
at  the  heat  of  the  water-bath,  as  it  causes  some  decomposition  of 
the  salt.  Dried  at  a  temperature  of  60°  F.,  and  then  placed  in  vacuo 
over  sulphuric  acid,  it  undergoes  no  further  loss  of  weight.  The 
salt  has  a  white  pearly  appearance,  and  consists  of  extremely  minute 
needle-shaped  crystals,  which  contain  no  water.  Boiling  water  does 
not  decompose  it.  It  is  very  slightly  affected  by  strong  sulphuric 
acid.  Hydrochloric  and  dilute  sulphuric  acid  dissolve  it  readily ; 
it  is  not  quite  so  soluble  in  acetic  acid.  Spirit  of  wine  effects  its 
solution  readily,  but  in  ether  and  chloroform  it  is  sparingly  soluble. 
Seven  hundred  parts  of  cold  water  dissolve  one  part  of  the  iodate ; 
in  warm  water  it  dissolves  much  more  readily. 

The  mean  of  several  determinations  of  the  amount  of  iodine  in 
the  dried  iodide  of  quinine  gave  21'8  per  cent.  The  salt  has  there- 
fore the  following  formula  : — 

O20H24O3N3,  HI03. 

The  theoretical  amount  of  iodine  for  such  a  formula  is  22 '92,  but 
the  small  deficiency  in  the  salt  was  due  to  the  presence  of  a  little 
free  quinine  ;  the  iodate  was  found  to  be  faintly  alkaline  from  this 
cause. 

The  granulated  effervescing  iodate  of  quinine  is  composed  of  a 
mixture  of  the  pharmacopoeia  compound  of  sodium  bicarbonate  and 
citric  and  tartaric  acids  with  the  iodate.  Each  drachni  of  the  com- 
pound contains  2  grains,  or  one  dose,  of  the  iodate. 

The  author  has  not  made  many  examinations  of  the  urine  of 
persons  under  administration  of  quinine  iodate.  In  the  case  of  a 
patient  of  Dr.  Elliott,  who  was  using  the  iodate  for  about  a  fort- 
night, the  urine  contained  so  much  free  hydriodic  acid  or  iodides 
that  it  gave  a  yellow  precipitate  with  nitrate  of  lead.     In  another 
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case  iodic  and  bydriodic  acids  were  detected  in  the  urine  within  half 
an  hour  after  the  iodate  had  been  taken,  but  no  trace  of  quinine  could 
be  found  in  it.  In  the  urine  of  the  same  pei'son,  passed  three  hours 
later,  quinine  was  found. 

Bromate  of  Quinine  (C20  H2i  N2  0.2,  H  Br  03) . — The  author  can  find 
no  account  of  this  salt  in  the  chemical  books  or  journals.  It  may 
be  prepared  by  precipitating  barium  bromate  by  sulphate  of  quinine, 
or  by  neutralizing  quinine  with  bromic  acid.  It  occurs  when  air- 
dried  in  small  asbestos-like  masses,  which,  under  the  microscope, 
are  seen  to  consist  of  very  long  needles. 

Quinine  bromate  has  the  same  constitution  as  the  iodate  of 
quinine,  but  is  more  soluble  in  water ;  namely,  one  part  in  250. 
Warm  water  dissolves  it  freely.  The  dry  salt  may  be  heated  on  the 
water-bath  without  discoloration  ;  but  its  solution,  when  evaporated 
to  dryness,  leaves  a  residue  more  or  less  decomposed.  The  salt  dis- 
solves readily  in  hydrochloric  and  dilute  sulphuric  acids,  and  in 
spirit  of  wine.  Acetic  acid  acts  less  readily  upon  it.  Touched 
with  a  drop  of  strong  sulphuric  acid,  it  detonates,  emits  a  puff  of 
dark  smoke,  and  almost  wholly  disappears.  On  iodate  of  quinine 
sulphuric  acid  produces  only  a  slight  yellow  coloration,  which 
vanishes  on  the  addition  of  water,  the  salt  dissolving  and  forming  a 
colourless  solution. 

The  original  paper  is  supplemented  by  the  medical  opinions  of 
a  number  of  physicians,  who  state  that  they  have  found  the  quinine, 
iodate,  and  bromate  valuable  remedial  agents. 

Dialysed  Iron.  Dr.  C.  Schacht.  (From  Pharm.  Zeitung.)  The 
author  suggests  the  following  process  as  more  convenient  than 
those  previously  proposed  : — 

Dilute  485  parts  of  solution  of  chloride  of  iron  (sp.  gr.  1*480 
-1-484)  with  4250  parts  of  distilled  water,  and  pour  the  liquid, 
while  stirring,  into  580  parts  of  water  of  ammonia  (sp.  gr.  0'9GO) 
previously  diluted  with  2,500  parts  of  distilled  water.  Collect  the 
precipitate  upon  a  linen  strainer,  wash  it  completely,  press  it  care- 
fully, then  add  CO  parts  of  hydrochloric  acid,  and,  after  three  days 
dilute  it  gradually  with  distilled  water  until  it  has  the  specific 
gravity  T04G  at  15°  C.  (59°  F.)  The  product  contains  5  per  cent 
of  ferric  oxide.  It  should  be  clear,  brown-red,  odourless,  and  of  a 
faintly  astringent  taste. 

One  part  of  it,  diluted  with  19  parts  of  distilled  water,  and  treated 
with  1  drop  of  nitric  acid  and  5  drops  of  tenth-normal  solution 
of  nitrate  of  silver,  should  show  no  reaction  for  chlorine  when 
observed  by  transmitted  light.     Five  grams  evaporated  to  dryness 
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should  leave   a  residue  of  ferric  oxide  which,  after  ignition,  weighs 
0'25  gram. 

The  dialysed  iron  thus  obtained  is  entirely  identical  with  that 
obtained  by  dialysis. 

If  the  percentage  of  iron  is  to  be  determined,  the  l-esidue  left  on 
evaporation  must  be  ignited.  4*1765  grams  yielded  O2085  gram 
of  ferric  oxide  =  499  per  cent. 

Effects  of  Iron  on  Digestion.  Dr.  A.  Dusterhoff.  (Centralb.  fur 
med.  Wiss.,  Nov.  11,  18S2.  From  Practitioner.)  In  an  inaugural 
dissertation,  published  at  Berlin,  the  author  records  the  results  of 
some  experiments  bearing  on  this  subject.  One  gram  of  fibrin  was 
added  to  20  c.c.  of  artificial  gastric  juice,  and  during  digestion 
equivalent  quantities  of  various  preparations  of  iron  were  also  added. 
At  the  end  of  the  process  the  undigested  fibrin  was  dried  and 
weighed,  and  the  quantity  of  soluble  syntonin  in  the  solution  was 
also  estimated.  The  time  of  digestion  was  in  one  case  three  hours 
ten  minutes,  in  another  it  was  seven  hours  and  a  half.  In  the  first 
series,  00614  gram  of  metallic  iron  was  in  each  case  added,  in  the 
form  of  pyrophosphate,  perchloride,  and  protolactate  respectively. 
In  the  second  series,  various  other  preparations  were  used,  the 
amount  of  metallic  iron  being  in  each  case  equivalent  to  0'0077 
gram.  Other  experiments  were  made  with  white  of  egg ;  the  amount 
of  albumen  precipitated  by  boiling  after  digestion  being  estimated. 
The  outcome  of  the  experiment  is,  that  the  organic  salts  of  iron 
seriously  hinder  and  check  peptic  digestion.  Probably  the  hydro- 
chloric acid  of  the  gastric  juice  displaces  the  organic  acids  from  the 
iron  salts,  and  so  is  used  up ;  while  the  free  organic  acids  in  the 
digestive  fluids  are  far  less  powerful  digestive  agents  than  the 
hydrochloric  acid.  But  this  cannot  be  the  only  cause  at  work,  for 
perchloride  and  phosphate  also  tend  to  hinder  digestion.  Even 
reduced  iron  has  a  similar  effect,  for  it  partially  dissolves  in  the 
juices,  forming  chlorides.  Its  solubility,  like  that  of  the  phosphate, 
is  however  not  very  great.  Ferrous  salts  seem  to  interfere  less  with 
digestion  than  ferric  salts. 

Ferrate d  Albumen.  G-.  Buchner.  (Archiv  der  Pharm.,  1882, 
417-425.)  From  the  author's  investigation  on  compounds  of  ferric 
chloride  with  albumen,  the  American  Journal  of  Pharmacy  abstracts 
the  following  : — 

The  amount  of  chloride  in  egg-albumen  was  determined  by 
ignition  with  sodium  carbonate  and  titration  with  nitrate  of  silver  ; 
1*6  per  cent.  CI  was  found.  The  chlorine  of  the  compound  was 
determined   in   the    same   manner,    deducting   the    chlorine  of  the 
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albumen.  The  iron  was  estimated  by  ignition,  dissolving  in  hydro- 
chloric acid,  reduction  to  ferrous  salt  by  zinc,  and  titration  by 
potassium  permanganate. 

1.  Solution  of  ferric  cbloride  (1 :  20)  was  added  to  a  filtered 
solution  of  albumen  (1  :  10)  until  the  voluminous  yellowish  brown 
precipitate  was  just  dissolved.  In  the  clear  red-brown  liquid,  albu- 
men, as  well  as  ferric  chloride,  responded  to  the  usual  reagents.  On 
evaporating  this  liquid  at  a  temperature  not  exceeding  50°  C,  and 
drying  the  gelatinous  mass  at  the  same  temperature,  a  dark-brown 
powder  or  transparent  brown-red  scales  were  obtained,  only  partly 
soluble  in  water,  the  insoluble  portion  becoming  transparent  and 
gelatinous.  Analysis:  Fe,  2193 ;  01,7*980;  albumen,  89*827  = 
Fe2  Cl6,  6*354;  excess  of  CI,  3*819. 

2.  The  preceding  product  was  thoroughly  washed  with  water  and 
the  residue  dried  at  50°  C.  Analysis :  Fe,  1*488  ;  CI,  2*700  ;  albu- 
men, 95-812  --=  4119  Fe2  C1G  ;  excess  of  iron  as  Fe2  (O  H)6,  0*131. 

3.  On  slowly  evaporating  the  original  ferrated  albumen  solution 
the  liquid  becomes  turbid,  separating  a  thick  jelly  which  is  soluble 
in  warm  water,  yielding  a  clear  solution  which  is  not  precipitated 
by  boiling.  The  jelly,  well  drained,  pressed,  and  thoroughly  dried 
over  sulphuric  acid,  yielded  Fe,  0*998  ;  CI,  4*531 ;  albumen,  94*471 
=  Fe2  Cl6,  2*895  ;  excess  of  CI,  5*634.  The  powder  was  completely 
soluble  in  water,  and  the  solution  was  not  disturbed  by  boiling  or 
by  alkalies  ;  acids  caused  a  precipitate  of  albumen,  while  sodium 
chloride  and  potassium  sulphocyanide  precipitated  ferrated  albumen. 

4.  The  original  ferrated  albumen  solution  was  completely  precipi- 
tated by  a  saturated  solution  of  table  salt ;  the  precipitate  was 
collected  upon  a  filter,  drained,  pressed,  the  press  cake  rapidly 
washed  by  agitation  with  water  and  decantation,  again  pressed 
between  bibulous  paper,  and  dried  over  sulphuric  acid.  The  powder 
swells  with  water,  and  dissolves  after  some  time  to  a  solution  which 
is  not  disturbed  by  silver  nitrate,  but  is  precipitated  by  potassium 
sulphocyanide;  its  composition  is  Fe,  1*703;  CI,  1*680;  albumen, 
96*61 7  =  Fe2  Clfi,  2*563;  excess  of  iron  as  Fe2  (O  H)6,  1*566. 

5.  The  original  solution  of  ferrated  albumen  was  mixed  with 
excess  of  ferric  chloride  and  precipitated  by  table  salt ;  treated  as 
before,  the  powder  contained  Fe,  1*15;  01,  1*78  ;  albumen,  97*07  = 
Fe2  Cl6,  2*715;  excess  of  iron  as  Fe2  (O  H)G,  0*41.  It  behaved  to 
reagents  like  the  preceding.  Both,  if  left  in  prolonged  contact 
with  water  while  being  washed,  become  transparent,  gelatinous, 
and  then  dissolve. 

6.  The  original  solution  yields,  with  excess  of  ferric   chloride,  on 
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standing,  a  precipitate  which,  treated  as  before,  gave  a  powder  con- 
taining Fe,  1-25  ;  01,  4-48  ;  albumen,  94-27  =  Fe2  0I6,  3'627  ;  excess 
of  CI,  2-103. 

7.  The  original  ferrated  albumen  solution  was  dialysed,  the 
water  being  renewed  until  silver  nitrate  ceased  to  give  a  reaction. 
The  contents  of  the  dialyser  had  a  neutral  reaction,  and  could  be 
readily  filtered.  The  liquid  was  not  disturbed  by  boiling,  by  alcohol, 
caustic  alkalies,  carbonic  acid  gas,  or  silver  nitrate.  It  was  coloured 
violet-blue  by  tannin,  and  green  (without  precipitate)  by  ammonium 
sulphydrate.  Nitric  and  hydrochloric  acid  caused  a  precipitate  of 
albumen,  the  solution  being  yellow ;  lime-water  a  brownish  yellow 
precipitate  ;  potassium  f errocyanide  a  bluish  green  precipitate,  turn- 
ing dark-blue  on  the  addition  of  hydrochloric  acid ;  potassium 
f  erridcyanide  a  green  precipitate  not  altered  by  hydrochloric  acid ; 
potassium  sulphocyanide  a  yellowish  brown  precipitate,  the  solution 
becoming  deep  red  on  the  addition  of  hydrochloric  acid ;  sodium 
chloride  a  light  yellowish  brown  precipitate. 

The  liquid,  evaporated  at  a  moderate  heat,  yielded  brown-red 
nearly  tasteless  scales,  which  retained  their  solubility  in  water,  the 
solution  on  being  kept  for  a  year  becoming  slightly  mouldy,  but  not 
putrid.  The  scales  contained  Fe,  1-1715 ;  CI,  0*510;  albumen, 
97-775  =  Fe3  Cl6,  0-778  ;  excess  of  iron  as  Fe3  (O  H)6,  2-765. 

It  is  obvious  from  the  foregoing  that  these  products  are  readily 
altered,  and  cannot  be  of  uniform  composition  unless  obtained  under 
precisely  identical  conditions  of  temperature,  dilution,  action  of 
water,  etc.  It  is  remarkable  that  with  the  entrance  of  Fe2  (0  H)G 
into  the  compound,  these  products  become  soluble  in  water  and 
non-coagulable  by  heat,  properties  which,  together  with  the  peculiar 
behaviour  to  reagents,  are  best  observed  in  the  dialysed  product, 
and  result  from  a  relatively  small  amount  of  iron.  The  difficulties 
of  studying  the  nature  of  such  products  are  increased  by  the  un- 
certainty of  determining  the  water  without  altering  the  composition, 
and  of  ascertaining  whether  definite  compounds  or  mixtures  of  such 
are  under  investigation. 

The  formation  of  iron-albuminates  may  be  used  for  proving  the 
presence  of  albumen.  A  very  diluted  solution  of  albumen,  which 
is  scarcely  rendered  opalescent  by  boiling,  if  mixed  with  a  saturated 
solution  of  table  salt  yields,  on  the  addition  of  a  little  ferric  chloride, 
near  the  point  of  contact  a  yellowish  white  zone  ;  and  on  agitation, 
at  first  a  dense  turbidity,  changing  after  a  while  to  a  rather  volu- 
minous precipitate. 

On   digesting  iron  in  solution  of   albumen   for   a   few   days   a 
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yellowish  brown  liquid  is  obtained,  which  on  evaporation  at  a 
moderate  beat  yields  light  brownish  red  scales,  similar  in  behaviour 
to  the  dialysed  ferrated  albumen  ;  in  two  cases  1'2  and  2  per  cent, 
of  iron  was  obtained.  Freshly  precipitated  ferric  hydi'oxide  dis- 
solves in  albumen ;  the  dry  product  contained  0'65  Fe  =  l'24  Fe., 
(0  H)fi.     Ferrous  hydroxide  is  very  slightly  soluble  in  albumen. 

The  Antiseptic  Action  of  Carbolic  Acid.  G.  Wolffhiigel  and 
G.  v.  Knorre.  (Chem.  Centr.,  1882,  367.)  In  his  treatise  on 
antiseptics,  Koch  observes  that  solutions  of  carbolic  acid  in  oil 
are  inferior  to  aqueous  solutions  in  their  disinfecting  action.  The 
authors  have  made  it  their  object  to  ascertain  the  cause  of  this 
peculiarity.  The  action  of  a  disinfectant  cannot  be  regarded  as 
perfect  unless  it  enters  into  all  the  parts  of  the  objects  to  be  pre- 
served, and  penetrates  into  the  micro-organisms  adhering  to  and 
living  in  the  same.  As  water  has  a  greater  power  of  increasing 
capillarity  than  oil,  it  penetrates  with  greater  ease ;  oil  in  penetra- 
ting into  substances  containing  water  has  to  contend  with  obstacles. 
It  is,  however,  possible  that  by  bringing  aqueous  and  oily  solutions 
together,  an  interchange  between  the  dissolved  constituents  takes 
place,  inasmuch  as  they  are  soluble  in  both  liquids.  On  investiga- 
tion, it  was  found  that  the  carbolic  acid  from  carbolic  oil  is  not 
given  up  to  water  as  freely  as  that  from  carbolic  water  to  oil,  a 
circumstance  which  is  explained  by  the  greater  solubility  of  carbolic 
acid  in  oil.  To  what  extent  this  peculiarity  of  the  oil  and  its  in- 
feriority in  penetrating  into  porous  solids  and  mixing  with  liquids, 
is  attributable  as  the  cause  of  the  inactivity  of  carbolic  acid  in  oily 
solutions,  cannot  be  estimated,  as  it  has  not  been  determined  how 
oil  and  water  behave  as  regards  giving  up  carbolic  acid  to  micro- 
organisms. Oil  should  not  be  used  as  a  solvent  for  carbolic  acid 
in  cases  where  it  is  desirable  that  the  fungi  adhering  to  or  living 
within  watery,  solid,  and  liquid  bodies,  should  be  destroyed  within 
twenty-four  hours  after  treatment. 

Disinfectants.  R.  Koch.  {Chem.  Centr.,  1882,  509-512 ;  Jowrn. 
Chem.  Soc,  1883,  249.)  The  mode  of  action  of  individual  disin- 
fectants has  not  been  sufficiently  investigated,  because  of  our  in- 
complete knowledge  of  the  infectious  matter.  An  efficient  disin- 
fectant ought,  in  the  author's  opinion,  to  kill  all  living  organisms 
and  render  all  germs  innoxious  within  twenty-four  hours.  To  test 
a  disinfectant  thoroughly,  its  action  must  be  tried  on  all  disease- 
producing  matter,  and  under  conditions  exactly  similar  to  those  in 
which  it  is  used  in  practice.  Thus,  a  disinfectant  which  does  not 
kill  fungi,   would  be  of  no  use  in  contagious  skin  diseases,  whilst 
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one  which  did  not  destroy  bacteria  would  be  inefficient  in  diseases 
caused  by  these  organisms.  The  author  has  investigated  the  action 
of  disinfectants  on  bacteria.  In  these  experiments  he  has  taken 
great  care  in  the  cultivation  of  bacteria,  selecting  those  which  are 
seldom  found  in  the  air.  Experiments  on  the  development  of 
bacteria  were  made  on  solid  nutritious  substances.  The  chief  points 
observed  are : — 1.  If  all  the  organisms  are  killed.  For  this  it  is 
sufficient  to  note  the  action  on  the  most  persistent,  viz.,  the  bacilli 
spores.  2.  The  facility  with  which  the  development  of  micro- 
organisms in  favourable  nutritive  solutions  is  prevented. 

Carbolic  acid  is  almost  without  action  on  spores  of  Anthrax  bacilli, 
e.g.,  the  bacilli  spores  retained  their  vitality  after  being  five  days 
in  a  2  per  cent,  solution,  and  in  another  experiment  fifteen  days  in 
a  1  per  cent.  It  is,  however,  destructive  to  the  living  micro-organ- 
ism, for  1  gram  of  pure  carbolic  acid  can  completely  prevent  the 
development  of  Anthrax  bacilli  in  850  c.c.  of  a  nutritive  solution, 
and  even  shows  a  marked  effect  in  1250  grams.  Its  action  on 
other  bacteria  is  less  marked.  Carbolic  acid  in  the  form  of  vapour 
does  not  affect  the  germinating  power  of  bacilli  spores  at  the 
ordinary  temperature,  even  after  being  in  contact  with  them  If 
months  ;  but  at  55°,  in  half  an  hour  many  of  the  spores  are  destroyed, 
in  three  hours  scarcely  any  germinating  power  is  discernible,  whilst 
after  five  or  six  hours  their  destruction  is  complete.  Raising  the 
temperature  does  not  increase  the  activity.  Carbolic  acid  vapour 
can  only  be  conveniently  used  for  small  objects. 

The  above  results  are  obtained  with  aqueous  solutions  of  carbolic 
acid.  Solutions  in  oil  or  alcohol  do  not  show  any  antiseptic  pro- 
perties ;  this  is  also  the  case  with  other  disinfectants,  e.g.,  salicylic 
acid,  thymol,  etc.,  except  when  they  are  used  with  substances  con- 
taining water,  such  as  flesh,  etc.,  when  some  of  the  disinfectant 
becomes  active. 

Sulphurous  acid,  either  alone  or  mixed  with  water  or  steam,  does 
not  disinfect  dry  objects.  If,  on  the  other  hand,  the  object  is  first 
moistened  with  sulphurous  acid  and  then  treated,  brisk  action  is 
observed  ;  it  does  not,  however,  destroy  all  germs.  Its  disinfecting 
action  is  thus  uncertain,  and  is  not  to  be  depended  on. 

Amongst  many  others,  zinc  chloride  and  glycerol  are  proved  to 
be  without  effect.  In  fact  the  only  effective  disinfectants  besides 
chlorine,  bromine,  and  iodine,  are  corrosive  sublimate,  osmic  acid,  and 
potassium  permanganate.  The  last-mentioned  only  acts  in  strong 
solutions  (5  per  cent.).  Bromine  and  osmic  acid  are  too  expensive. 
Corrosive  sublimate  is  very  poisonous ;  its  action,  however,  is  so 
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very  quick  that  it  could  be  used  for  solid  substances,  which  could 
then  be  washed  well  with  water. 

Substances  effective  in  checking  the  germination  of  spores  are 
corrosive  sublimate,  some  essential  oils,  thymol,  and  aruyl  alcohol. 

Disinfectants.  F.  Boillat.  (Joum.  fur  pracJct.  Chem.  [2],  xxv. 
300.  From  Amer.  Joum.  Pharm.)  In  his  article  on  disinfectants, 
Dr.  R.  Koch  remarks  that  the  only  substances  worthy  of  the  name 
of  disinfectants  are  chlorine,  bromine,  iodine,  mercuric  chloride, 
and  perhaps  potassium  permanganate  and  osmic  acid.  He  finds 
that  spores  of  the  bacillus  of  splenic  fever,  kept  for  many  days  in 
5  per  cent,  zinc  chloride  solution,  develop  when  placed  in  suitable 
nutritive  liquids,  even  when  added  to  serum  containing  -£  per  cent, 
zinc  chloride.  He  wonders  how  this  salt  could  ever  have  been 
regarded  as  an  antiseptic. 

Fr.  Boillat,  in  criticising  Koch's  article,  calls  attention  to  the 
fact  that  for  a  substance  to  be  an  antiseptic  it  is  not  necessary  for 
it  actually  to  destroy  germs.  In  the  antiseptic  treatment  of  wounds 
it  would  be  impossible  to  employ  such  violently  acting  substances 
as  those  mentioned  by  Koch.  All  that  is  necessary  is  the  presence 
of  substances  capable  in  some  way  of  restraining  the  development  of 
germs,  which  hence  may  properly  be  called  antiseptics.  Many 
antiseptics  have  the  power  of  coagulating  proteids.  Boillat  pre- 
pared such  coagula  from  serum  and  egg  albumen  by  precipitating 
with  phenol,  zinc  chloride,  copper  sulphate,  and  mercuric  chloride. 
These  albuminates,  after  being  well  washed  to  remove  any  excess  of 
the  precipitant,  were  mixed  with  a  little  water  and  exposed  to  the 
air.  Pure  serum  and  Koch's  gelatin  served  to  control  the  ex- 
periments. In  the  serum,  gelatin  and  phenolalbuminate,  bacteria 
appeared  in  one,  one,  and  two  days  respectively,  and  marked  putre- 
faction in  two,  four,  and  six  days  respectively ;  while  in  the  nietal- 
albuminates  bacteria  did  not  appear  until  from  thirty-one  to  forty- 
five  days,  and  marked  putrefaction  in  from  forty-six  to  sixty  days. 
The  surprisingly  rapid  putrefaction  of  the  phenol-albuminate  was 
explained  when  it  was  found  on  examination  to  contain  no  phenol. 
Splenic  fever  spores  were  found  to  develop  in  gelatine  in  one  day, 
and  not  at  all  in  metal -albuminates.  According  to  Boillat,  Koch 
did  not  add  enough  zinc  chloride  to  hip  serum  to  convert  all  the 
porteids  into  the  harmless  but  innutritious  zinc  albuminate,  and  the 
spores  availed  themselves  of  the  excess.  Applied  to  the  surface  of 
a  wound,  zinc  chloride  forms  a  superficial  coating  of  the  neutral 
zinc-albuminate,  which  affords  no  means  for  the  bacteria  to  develop, 
and  protects  the  parts  under  it. 
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Experiments  with  iodoform  (2  per  cent,  sol.) — carbon  tetra- 
chloride, C  Clj,;  the  chlorides,  Co  Cl^  and  C2  Clc,  and  bromo-toluene 
(liquid  and  solid),  and  dimethyl-pyrogallol  (1  per  cent.  sol.  each)  — 
as  restraining  putrefaction  of  pancreas,  gave  negative  results,  and 
paracresol  was  active  only  in  solutions  of  at  least  \  per  cent.,  and 
even  then  did  not  restrain  the  action  of  the  pancreatic  ferment. 

Contributions  to  the  Study  of  Antiseptics.  F.  Bo  ill  at.  (Joum. 
fur.  pract.  Chem.  [2],  xxv.  300-309  ;  Joum.  Chem.  Soc,  1882, 1243.) 
Koch  having  declared  in  a  recent  paper  that  most  of  the  substances 
at  present  employed  as  disinfectants  are  practically  useless,  and 
that  the  only  ones  worthy  of  the  name  are  chlorine,  bromine,  iodine, 
and  corrosive  sublimate,  with  possibly  potassium  permanganate  and 
osmic  acid,  the  author  undertook  the  investigations  recorded  in  this 
paper ;  he  thinks  that  this  contradiction  of  generally  accepted  facts 
is  not  as  strong  as  it  appears.  As  the  antiseptics  employed  in 
surgery  do  not  require  to  be  perfect,  it  is  sufficient  for  the  purpose 
of  the  surgeon,  if  the  propagation  of  the  organisms  is  arrested  for 
a  time  long  enough  to  allow  the  wound  to  heal.  The  spores  by 
which  some  of  the  bacteria  are  propagated  bear  much  analogy  to 
the  eggs  of  certain  animals  and  the  seeds  of  certain  plants  which 
preserve  their  vitality  under  very  severe  conditions,  some  of  them 
not  being  killed  even  by  weak  acids.  The  classification  of  bacteria, 
according  to  their  resistance  to  the  action  of  antiseptics,  has  been 
commenced  and  carried  to  an  advanced  stage  by  Koch ;  the  spores 
of  the  splenic  fever  organisms  preserve  their  vitality  for  many  days 
in  a  1  per  cent,  aqueous  solution  of  phenol,  or  a  5  per  cent,  solution 
of  zinc  chloride,  but  their  development  is  arrested  ;  this  suffices  for 
medical  purposes,  as  although  chlorine,  etc.,  would  effectually 
destroy  them,  they  would  also  severely  injure  the  patient  to  whose 
wounds  they  might  be  applied. 

Most  antiseptics  form  permanent  insoluble  compounds  with 
albumen ;  for  example,  egg  albumen,  treated  with  a  dilute  solution 
of  zinc  sulphate  or  chloride,  forms  Lieberkiihn's  zinc  albuminate, 
having  the  composition  C72  H112  N18  S  022  +  Zn  02  H2 :  similar  re- 
actions occur  with  the  other  substances  named  by  Koch,  and  would 
also  occur  when  applied  to  wounds. 

Samples  of  blood  serum  and  egg  albumen,  diluted  with  three  or 
four  times  their  weight  of  water,  were  precipitated  with  solutions 
of  phenol,  zinc  chloride,  copper  sulphate,  corrosive  sublimate,  etc., 
the  precipitate  thrown  on  a  filter,  washed  until  the  wash-water  was 
free  from  traces  of  the  regent,  two  or  three  grams  of  the  damp 
substance  was  then  beaten  with  water  to  a  thin  paste,  and  allowed 
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to  remain  at  the  ordinary  temperature,  loosely  covered  with  a  bell- 
glass  ;  watch  glasses  containing  serum  and  Koch's  nutritive  gelatin, 
without  any  additions,  served  to  control  the  experiments,  which 
were  divided  into  three  series — in  the  first  the  substances  were  left 
to  the  action  of  floating  germs  in  the  air.  The  control  samples 
were  infected  in  twenty-four  hours,  and  became  putrid  in  two  to 
four  days,  but  the  other  samples  remained  sound  from  six  up  to 
sixty  days  in  the  case  of  the  mercury  albuminate.  In  the  second 
series  the  samples  were  sown  with  cocci,  found  on  an  infusion  of 
coffee,  and  the  third  with  splenic  fever  germs.  In  both  of  them  the 
unprotected  samples  showed  a  remarkable  increase  of  germs  within 
the  space  of  two  days. 

The  albumen  precipitated  by  phenol  became  putrid  in  forty-eight 
hours,  the  sample,  on  being  distilled  with  water,  showed  no  trace  of 
phenol  on  adding  bromine,  the  washing  having  removed  it.  This 
experiment  was  therefore  a  failure.  Copper,  zinc,  and  mercury 
abuminate  remained  for  four  weeks  without  perceptible  change,  and 
the  author  believes  they  would  remain  so  for  an  unlimited  period 
were  oxygen  and  water  absent. 

Other  experiments  made  with  such  materials  as  iodoform,  carbon 
dichloride,  tetrachloride,  and  hexachloride,  solid  and  liquid  bromo- 
toluene,  which  have  been  favourably  noticed  in  medical  journals, 
were  unsuccessful,  and  the  author  believes  them  useless  as  antisep- 
tics. 

On  the  Value  of  Sulphurous  Acid  as  a  Disinfectant.  G.  Wolff- 
hiigel.  (Ghem.  Central-Blatt.,  xiii.  334;  Journ.  Soc.  Chem.  Lid., 
1882,  335.)  Sulphurous  acid  has,  of  late  years,  occupied  a  pro- 
minent place  amongst  disinfectants,  since  having  been  recommended 
by  a  committee  of  the  German  Empire  for  the  cholera  epidemic. 
Recently,  however,  its  disinfecting  power  has  been  disputed.  The 
Imperial  Sanitary  Board  has,  therefore,  thought  it  necessary  to 
submit  this  important  matter  to  a  renewed  investigation.  The 
necessary  supply  of  sulphurous  acid  for  disinfecting  purposes  is 
usually  furnished  by  burning  sulphur.  This  has,  however,  proved 
to  be  inefficient  for  several  reasons.  Sulphur  is  known  not  to  burn 
very  readily,  and  often  to  extinguish,  and  although  this  difficulty 
could  be  remedied  by  moistening  it  with  spirit,  the  quantity  of 
sulphurous  acid  evolved  has  been  found  to  fall  far  short  of  the 
amount  which  might  be  produced  with  sufficient  air-supply.  This 
is  due  partly  to  deficient  ventilation,  partly  to  a  loss  of  gas  by 
escape.  Thus,  in  tightly-closed  sulphurizing  chambers,  a  larger 
amount  of  sulphurous  acid  than  G'5  volume  per  cent,  cannot  be 
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obtained,  and  in  a  less  perfectly  closed  space,  and  in  rooms,  only  40 
per  cent,  of  the  available  quantity  of  sulphur  is  converted  into 
sulphurous  gas.  Experiments  have  been  made  to  obtain  informa- 
tion about  the  communication  of  the  gas  to  the  different  parts  of  a 
room,  and  also  on  the  subject  of  disinfection,  with  a  view  to  find 
out  whether,  and  to  what  extent  the  disinfectant  penetrates  into 
their  interior.  The  method  which  was  used  for  both  purposes,  and 
which  has  been  made  a  special  study  by  B.  Proskawr,  was  the 
absorption  or  oxidation  of  the  gas  in  a  permanganate  solution 
acidulated  with  hydrochloric  acid  and  subsequent  gravimetric 
determination.  The  application  of  sodium  bicarbonate  and  titration 
with  iodine  solution  has  proved  in  all  those  experiments  totally 
useless.  It  has  thus  been  found  that  the  gas  in  the  experimenting 
rooms  generally  diffuses  uniformly  in  all  directions.  Yet,  in  a  few 
cases  there  were  differences  between  the  ceiling  and  the  floor 
observed  up  to  3  volumes  per  cent.  Also,  the  mortar  of  the  walls 
had  unequally  absorbed  some  sulphurous  acid.  Moreover,  the 
spreading  of  the  gas  over  the  objects  of  disinfection  as  well  as  the 
penetration  into  their  interior  was  very  uneven.  Thin  and  very 
transmissible  objects,  such  as  letters,  papers,  clothes,  permit  the  gas 
to  enter  copiously,  but  very  little  of  it  passes  into  the  interior  of 
voluminous  and  less  permeable  bodies,  with  a  medium  proportion  of 
gas  and  the  usual  duration  of  the  process.  Thus,  large  commercial 
packages — as  bales  of  goods  and  the  like — cannot  efficiently  be 
sulphurized  without  loosening  their  covers  and  spreading  out 
the  contents.  As  this,  however,  cannot  be  practically  carried  out, 
sulphurous  acid  is  not  fit  for  the  disinfection  of  packed  goods.  The 
same  may  be  said  with  regard  to  dwellings  and  sick-rooms,  as  well 
as  ships.  Sulphurous  acid  has  hitherto  been  believed  to  possess  the 
power  of  destroying  germs  of  infection  without  in  the  least  disin- 
tegrating the  carriers  of  them.  After  the  observations  now  made 
this  can  no  longer  be  admitted,  as  it  has  been  proved  that  the 
moistening  of  the  disinfecting  objects,  which  seems  necessary  to 
bring  about  the  effect,  causes  them,  even  in  a  less  concentrated 
state  of  the  sulphurous  acid,  to  become  injured,  probably  by  assist- 
ing oxidation.  Also,  experiments  have  been  made  upon  various 
forms  of  fungi  and  other  low  organisms,  and  they  have  shown  that 
sulphurous  acid  is  capable  of  destroying  them  rapidly,  if  they  have 
not  yet  assumed  the  state  of  permanency,  and  if  they  are  lying  near 
enough  the  surface  so  as  to  be  sufficiently  exposed  to  the  gas.  But 
to  such  organisms  as  have  once  passed  into  a  permanent  condition, 
the  sulphurous  gas,  even  in  a  high   degree  of   concentration,   is 
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utterly  harmless,  provided  they  are  dry.  It  is  true  that  by  moisten- 
ing  them  all  infectious  matters  become  much  more  susceptible  to 
the  killing  power  of  sulphurous  gas.  But  the  presence  of  water  by 
no  means  affords  absolute  security,  and  it  has  been  specially 
observed  that  spores  arrived  at  the  permanent  state  do  not  at  all 
lose  their  capability  of  developing,  if  they  are  moistened  and  placed 
for  twenty-four  hours  in  a  tightly-closed  room,  which  contains  no 
less  than  five  volumes  per  cent,  of  sulphurous  acid. 

Effect  of  Various  Antiseptics  upon  Morbific  Germs.  MM. 
Arloing,  Cornevin,  and  Thomas.  (From  the  Lancet.)  The 
authors  have  published  in  the  Lyons  Medicate  the  results  of  a  series 
of  experiments  on  the  influence  of  various  disinfecting  agents  on 
the  virus  of  symptomatic  anthrax.  If  pulp  from  the  tumours  in 
this  disease  is  allowed  to  dry  slowly  at  a  temperature  of  35°  C,  a 
residue  is  obtained  in  which  the  organisms  of  anthrax  retain  their 
full  activity.  A  few  cubic  centimetres  of  water,  through  which 
a  little  of  the  residue  is  diffused,  has  a  virulence  not  inferior  to  that 
possessed  by  the  fresh  virus,  and  which  continues  for  at  least  two 
years.  The  experiments  on  the  influence  of  disinfectants  were 
carried  out  with  this  dried  virus,  and  also  with  perfectly  fresh  virus. 
It  was  found  that  the  resisting  power  of  the  former  is  much  greater 
than  is  that  of  the  latter.  Whatever  destroys  the  dried  is  capable 
of  destroying  also  the  fresh  virus,  while  the  converse  is  not  true. 
The  different  substances  tested  were  left  in  contact  with  the  virus 
for  forty-eight  hours,  and  the  test  of  virulence  was  the  hypodermic 
injection  of  five  drops.  The  following  substances  were  found  to 
have  no  action  even  upon  the  fresh  virus :  alcohol  saturated  with 
camphor  or  with  carbolic  acid,  glycerine,  ammonia,  acetate  and 
sulphate  of  ammonia  and  sulphate  of  ammonium,  benzine,  a 
saturated  solution  of  chloride  of  sodium,  quicklime  and  lime  water, 
polysulphide  of  calcium,  a  one-in-five  solution  of  chloride  of  man- 
ganese, a  one-in-five  solution  of  sulphate  of  iron,  a  one-in-fivc 
solution  of  borate  of  soda,  a  one-in-five  solution  of  tannic  acid,  a 
one-in-ten  solution  of  sulphate  of  quinine,  a  one-half  solution  of 
hyposulphite  of  soda,  essence  of  turpentine,  and  monobromide  of 
camphor  ;  of  gases,  ammonia,  sulphurous  acid,  and  chloroform.  A 
saturated  solution  of  oxalic  acid,  a  one-in-twenty  solution  of  per- 
manganate of  potash,  a  one-in-five  solution  of  soda,  vapour  of 
chlorine  and  of  sulphide  of  carbon  destroyed  the  activity  of  the 
fresh  virus,  but  had  no  effect  on  that  which  had  been  dried ;  while 
the  activity  of  the  latter  was  destroyed  only  by  solutions  of  carbolic 
acid  (2  per  cent.),  salicylic  acid  (1  in  1000),  nitrate  of  silver  (1  in 
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1000),  sulphate  of  copper  (1  in  5),  boric  acid  (1  in  5),  saturated 
salicylic  alcohol,  corrosive  sublimate  (1  in  5000),  and  bromine 
vapour. 

Thus  many  substances  unanimously  regarded  as  antiseptics  were 
without  effect  upon  the  virus,  even  in  the  fresh  state.  Pure  or 
camphorated  alcohol  is  largely  used  by  surgeons  in  France  to  wash 
their  instruments,  but  is  evidently  capable  of  giving  only  an  illusory 
safety  against  morbid  germs.  Quicklime,  in  which  it  is  often 
recommended  that  the  bodies  of  animals  dying  of  anthrax  should 
be  buried,  and  with  which  the  walls  of  infected  places  are  washed, 
is  no  better.  At  the  moment  of  its  hydration  some  organisms  are 
probably  destroyed  by  the  heat  which  is  disengaged,  but  those 
which  are  not  in  immediate  contact  with  the  lime  seem  to  have 
preserved  all  their  activity.  Very  thin  layers  of  the  tissue  of  the 
tumours  of  anthrax  were  taken  and  rolled  up  and  plunged  into  the 
quicklime,  and  left  in  it  for  forty-eight  hours.  At  the  end  of  that 
time  they  were  rubbed  up  with  water,  and  the  liquid  was  found  to 
possess  full  virulence.  The  inutility  of  tannic  acid  suggests  the 
question  whether  tanning  is  really  adequate  to  destroy  the  poison 
in  the  hides  of  the  affected  animals,  and  it  is  clear  that  salting  has 
no  influence  on  the  virus  contained  in  the  flesh,  etc.  Quinine,  so 
powerful  in  the  paludal  diseases,  which  are  now  believed  to  be  due 
to  organisms,  was  found  to  have  no  influence  over  the  bacteria  of 
anthrax.  Ammonia  and  its  compounds  were  also  powerless.  Am- 
moniacal  fermentation,  therefore,  which  is  said  to  destroy  some 
bacteria,  does  not  influence  those  of  anthrax.  Sulphate  of  iron  and 
chloride  of  manganese,  substances  which  have  been  strongly  recom- 
mended as  disinfectants,  were  equally  powerless.  Further,  the 
sulphurous  acid,  which  is  so  potent  in  action  upon  some  parasites  of 
high  organization,  and  on  many  forms  of  virus,  has  no  influence  on 
the  bacteria  of  symptomatic  anthrax.  Chlorine  and  sulphide  of 
carbon,  which  destroy  the  fresh  virus,  are  powerless  against  that 
which  has  been  dried.  Of  all  the  vapours,  bromine  is  the  only  one 
which  seems  to  offer  complete  security.  Another  important  result, 
from  a  surgical  point  of  view,  is  the  action  of  carbolic  acid.  A 
2  per  cent,  aqueous  solution  destroys  the  activity  of  the  dry  virus, 
but  all  the  power  is  lost  if  the  carbolic  acid  is  mixed  with  alcohol. 
This  fact  has  already  been  noted  by  Koch  with  regard  to  other 
kinds  of  spores.  On  the  other  handj  salicylic  acid  mixed  with 
alcohol  preserves  its  power.  Turpentine,  recommended  by  Pasteur, 
for  the  purpose  of  destroying  the  bacillus  of  true  anthrax,  has  no 
influence  on  that  of  symptomatic   anthrax.     At  the  head  of  the 
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efficient  agents  stand  corrosive  sublimate,  of  which  a  solution  of 
1  in  5000  is  sufficient ;  next  come  in  order  nitrate  of  silver,  salicylic 
acid,  and  carbolic  acid.  A  2  per  cent,  solution  of  the  latter  was 
found,  however,  only  to  destroy  the  organisms  when  it  had  been  in 
contact  with  them  for  eight  hours  in  the  case  of  the  fresh  virus, 
and  for  twenty  hours  in  the  case  of  that  which  had  been  dried. 

The  practical  deductions  from  these  experiments  are  of  the  highest 
importance.  So  far  as  their  use  against  symptomatic  anthrax  is 
concerned,  the  choice  of  agents  to  destroy  the  fresh  viras  in  stables, 
etc.,  is  a  wide  one.  That  for  the  dried  virus,  however,  is  more 
limited ;  only  the  bromine  vapour  can  be  regarded  as  affording 
complete  security.  For  washing  down  places,  the  most  efficient 
agent,  corrosive  sublimate,  is  rather  dangerous.  Solutions  of 
sulphate  of  copper,  carbolic  acid  (2  per  cent.),  or  salicylic  acid 
(0*1  per  cent.)  are  recommended.  For  the  effectual  disinfection  of 
carcases,  however,  no  agent  should  be  trusted  but  combustion ;  but 
if  this  is  impossible,  it  should  be  cut  deeply  and  treated  with 
corrosive  sublimate,  sulphate  of  copper,  or  carbolic  acid. 

Schizomycetic  Fermentation.  G.  Marpmann.  (Pharm.  Journ., 
3rd  series,  xiii.  8G0.)  In  this  paper  the  author  has  collected  all  the 
facts  known  concerning  the  various  kinds  of  fermentation.  Specific 
bacteria  fermentation  is  that  in  which,  by  reason  of  the  growth  of 
bacteria,  reduction  pi'oducts  are  formed,  whilst  oxidation  processes 
by  means  of  the  same  agents,  such  as  nitrification,  are  not  fermenta- 
tion. Nencki  explains  the  reducing  action  of  bacteria  by  their 
power  of  decomposing  water,  one  hydrogen-atom  of  which  reduces, 
whilst  the  hydroxyl  group  is  assimilated  by  the  bacteria. 

Glycerol. — Fitz  describes  three  glycerol  fermentations  :  (a)  in  the 
ethyl  alcohol  fermentation  produced  by  a  slender  bacillus,  probably 
identical  with  B.  suhtilis,  in  which  neither  butyric  nor  succinic  acid, 
nor  butyl  alcohol  is  formed  ;  neither  can  this  bacillus  decompose 
calcium  lactate ;  (6)  butyl  alcohol  alone  is  produced  by  a  bacillus 
0-005-6  mm.  long  by  0-002  mm.  broad;  (c)  succinic  acid  is  never 
formed  by  bacilli  from  glycerol,  but  Fitz  found  in  blue  pus  a  small 
micrococcus,  which  did  act  in  this  way.  Schulze  has  found  other 
bacteria,  which  besides  forming  ethyl  and  butyl  alcohols,  butyric 
and  caproic  acids,  also  produce  a  phorono  of  the  composition 
C9HuO. 

Tartaric  Acid. — According  to  Gautier,  Mediterranean  wines  under 
certain  conditions  rapidly  become  thick  when  exposed  to  the  air  ; 
the  red  colour  changes  to  a  blue-violet,  and  a  brown  deposit  is 
formed,  as  also  acetic   and  lactic  acids  ;    the  cause  of    this   is  a 
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bacillus  of  vaiwing  length,  but  O0012  mm.  broad.  Konig  found 
succinic  acid  amongst  the  products  of  the  fermentation  of  tartaric 
acid :  hydrogen  ammonium  tartrate  yields  butyric  acid  and  ethyl 
butyrate,  under  the  influence  of  Ascococcus  Billrotliii. 

Sugar. — The  mass  resembling  frog  spawn,  into  which  beet  juice 
is  frequently  converted,  is  due,  according  to  Cienkowski  and  Von 
Tieghem,  to  Ascococcus  tnesenteroicles  (0"0018-0'002  mm.  thick), 
whereby  sugar  is  converted  into  cellulose.  The  lactic  ferment  of 
sugar  consists  of  a  thin  scum,  built  up  of  cells  0-001-3  mm.  broad, 
and  nearly  double  as  long.  These  cells  are  active  only  as  long  as 
oxygen  is  present :  consequently  the  conversion  is  indirect.  This 
ferment,  described  by  Boutroux,  does  not  produce  succinic  acid,  but 
the  acid  is  formed  from  grape-sugar  by  Bacillus  amylobacter,  fully 
described  by  Von  Tieghem.  B.  amylobacter  exists  in  the  cells  of  all 
milky -juiced  plants ;  a  butyric  fermentation  of  albumen  is  caused 
by  B.  subtilis. 

Nitrogenous  Matter. — Normal  urine  is  decomposed  by  Micrococcus 
urea?  (000125-0"002  mm.  broad),  with  formation  of  ammonium 
carbonate ;  pathological  urine  is  affected  by  other  bacteria.  The 
most  important  fermentation  of  albuminous  matter  is  occasioned  by 
Bacterium  Termo  (0'0015-0-002  mm.  long),  and  it  is  this  bacterium 
which  induces  the  decay  of  all  organic  matter,  and  to  which,  as 
preserving  the  balance  between  animal  and  vegetable  matter,  out- 
thanks  are  due.  All  the  other  schizomycetes  are  in  some  way  or 
another  harmful  to  us. 

Ptomaines  are  produced  by  bacteria  as  yet  undescribed,  and  the 
same  bacteria  also  produce  phenol,  which  is  remarkable,  as  phenol 
is  detrimental  to  their  existence  ;  also  in  decaying  matter  phenyl- 
propionic  and  phenylactic  acids,  indol,  cresol,  and  scatol,  etc.,  have 
been  found.  Reference  is  made  to  various  fermentations,  and  to 
Dispora  caucasica,  which  forms  "  kephir." 

Action  of  Hydrogen  Peroxide  on  Organic  Matters  and  Fermenta- 
tions, and  its  Employment  in  Surgery.  {Gomptes  Bendus,  xciv. 
1383,  and  xcv.  49.)  MM.  Paul  Bert  and  P.  Regnard  have  studied 
the  action  of  hydrogen  peroxide  upon  various  forms  of  organic 
matter  and  upon  fermentations,  and  find  that  it  possesses  very 
remarkable  antiseptic  properties.  All  fermentation  due  to  an 
organized  ferment  is  immediately  and  definitely  arrested  by  hydro- 
gen peroxide,  the  ferment  is  killed,  and.  even  after  the  removal  of 
the  hydrogen  peroxide  by  one  of  the  substances  which  destroys  it 
most  rapidly,  the  fermentation  does  not  recommence.  The  yeast  of 
beer  is  in  this  manner  killed  instantly,  although  it  possesses  itself 
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the  property  of  decomposing  hydrogen  peroxide.  Specimens  of 
wine,  ui'ine,  and  milk,  each  containing  a  few  drops  of  hydrogen 
peroxide,  have  been  exposed  for  several  months  in  open  vessels 
without  exhibiting  the  least  sign  of  alteration,  while  other  specimens 
of  the  same  identical  liquids,  without  the  addition  of  hydrogen 
peroxide,  placed  beside  them,  were  in  a  state  of  complete  decompo- 
sition. Although  organized  ferments  ai*e  destroyed  by  hydrogen 
peroxide,  soluble  ferments  do  not  seem  to  be  affected  by  it,  saliva, 
diastase,  the  gasiric  and  pancreatic  fluids  continue  to  act  in  solutions 
containing  hydrogen  peroxide.  MM.  Bert  and  Regnard  have  also 
studied  the  action  of  hydrogen  peroxide  upon  various  organic 
materials,  including  the  albuminoid  substances,  and  all  the  tissues 
composing  the  animal  body  in  a  healthy  or  pathological  state.  The 
results  of  their  investigations  may  be  summed  up  as  follows  : — 

1.  Hydrogen  peroxide,  even  when  very  dilute,  arrests  fermenta- 
tions due  to  the  development  of  living  organisms,  and  the  putre- 
faction of  all  substances  which  do  not  decompose  it. 

2.  It  has  no  effect  upon  diastase  fermentations. 

3.  Dilute  hydrogen  peroxide  is  not  destroyed  by  fats,  starches, 
soluble  ferments,  egg  albumen,  casein,  the  peptones,  creatine, 
creatinine,  or  urea. 

4.  It  is  rapidly  destroyed  by  nitrogenous  collagens,  by  musculin, 
fibrin  of  the  blood,  and  various  nitrogenous  vegetable  matters. 

5.  This  action  is  definitely  arrested  by  a  temperature  above  70°. 
Putrefaction,  however,  leaves  it  entirely  intact. 

As  it  appeared  from  the  powerful  antiseptic  properties  of  hydrogen 
peroxide  that  it  might  prove  of  value  in  surgery,  experiments  were 
made  upon  the  point  by  MM.  Pean  and  Baldy,  at  the  hospital  of 
St.  Louis,  with  very  successful  results. 

The  hydrogen  peroxide,  in  solutions  containing  from  two  to  six 
times  its  volume  of  oxygen,  according  to  the  circumstances  of  the 
case,  was  used,  both  externally  as  a  dressing  for  wounds,  ulcers, 
etc.,  and  also  given  internally  in  certain  affections,  in  doses  of  from 
three  to  five  grains,  containing  six  times  its  volume  of  oxygen.  As 
a  result  of  their  experiments,  MM.  Pean  and  Baldy  consider  them- 
selves justified  in  stating : — 

1.  Hydrogen  peroxide  containing,  according  to  circumstances, 
from  two  to  six  times  its  volume  of  oxygen,  appears  to  be  capable 
of  advantageously  replacing  alcohol  and  carbolic  acid. 

2.  It  can  be  employed  externally,  for  the  dressing  of  wounds  and 
ulcerations  of  all  natures,  in  injections  and  in  vaporizations,  and 
internally. 
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3.  The  results  obtained,  even  in  the  case  of  the  largest  operations, 
are,  up  to  the  present,  in  the  highest  degree  satisfactory.  Not  only 
fresh  wounds,  but  also  old  ones,  proceed  rapidly  to  cicatrization, 
and  reunion  by  first  intention  of  amputation  wounds  appear  to  be 
encouraged  by  this  mode  of  dressing. 

4.  The  general  as  well  as  the  local  state  appears  to  be  favourably 
influenced. 

5.  The  advantages  of  hydrogen  peroxide  over  carbolized  water 
are  its  not  having  any  poisonous  effect  nor  unpleasant  odour,  while 
its  application  is  entirely  painless. 

M.  Bert  calls  attention  to  the  fact  that  hydrogen  peroxide  for 
surgical  use  must  be  entirely  neutral,  while  that  obtained  from  the 
greater  number  of  dealers  in  chemicals  frequently  contains  a 
considerable  quantity  of  sulphuric  acid,  so  that  its  use  would  not 
be  without  danger. 

Glyceroborates  as  Antiseptics.  G.  Le  Bon.  (Comptes  Renchis, 
xcv.  145.)  The  author  describes  glyceroborates  of  sodium  and 
calcium,  both  of  which  possess  powerful  antiseptic  properties,  and 
combine  with  these  the  advantage  of  not  producing  the  slightest 
irritation,  even  when  applied  to  the  most  delicate  organs.  Both 
also  serve  excellently  for  the  preservation  of  meat.  They  are 
prepared  by  heating  together,  with  constant  stirring,  equal  parts  of 
borate  of  soda  or  lime  and  glycerin,  until  a  drop  allowed  to  cool 
on  a  glass  plate  forms  a  brittle  transparent  bead.  The  whole  mass 
is  then  poured  on  stone  flags,  and  as  soon  as  cool,  broken  into 
fragments  and  kept  in  stoppered  bottles.  Both  are  soluble  in  water 
and  alcohol. 
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PART   III. 
NOTES  AND  FORMULA. 

A  New  Preparation  of  Ergotin.  M.  Conrad.  (Chem.  and 
Drugg.,  1883,  83.)  This  preparation  consists  of  a  very  carefully 
prepared  ergotin,  mixed  with  gelatin,  cast  in  small  cylindrical  rods. 
A  rod  of  the  kind  is  carried  by  the  doctor  in  a  cylindrical  glass 
tribe,  which  also  serves  for  effecting  the  solution  of  the  rod,  the 
latter  being  treated  therein  with  water,  and  warmed  over  the  flame 
of  a  match.  The  solution  is  heated  to  the  temperature  of  the  body, 
and  administered  subcutaneously.  The  irritation  is  said  to  be  but 
slight,  and  the  effect  certain.  No  formation  of  abscesses  has  been 
observed  in  a  single  case  of  hundreds  of  persons  operated  on. 

Tamar  Indien.  Dr.  H.  Hager.  (Pharm.  Centralhalle,  1882, 
No.  26.)  The  author  states  that  this  well-known  laxative  is  pre- 
pared thus : — 

Tamarind  pulp 450  parts. 

Sugar,  powdered 40      „ 

Sugar  of  MiLk,  powdered .        .        .        .  60      ,, 

Glycerin 50      ,, 

Mix,  with  constant  stirring,  at  a  gentle  heat,  and  evaporate  to 
the  consistence  of  syrup.     Then  incorporate  with  it, — 

Senna,  in  fine  powder      ....  50  parts. 

Anise,  in  fine  powder       .        .        .         .  10       ,, 

Oil-sugar  of  Lemon 3       ,, 

Tartaric  Acid 3       „ 

Make  the  ingredients  into  a  plastic  mass  with  the  fingers,  and 
form  the  whole  into  oblong  tablets  of  an  inch  and  a  half  long,  by 
nine-tenths  of  an  inch  broad,  and  half  an  inch  thick,  and  sprinkle 
with  a  powder  prepared  in  the  following  proportions  : — 
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Bitartrate  of  Potassium,  powdered 

5  parts. 

Sugar,  powdered 

•     35      ,, 

Sugar  of  Milk,  powdered    . 

.     35      „ 

Tragacantb,  powdered 

.       3      „ 

Tartaric  Acid,  powdered    . 

■       2      „ 

Ecd  Saunders,  powdered  . 

.     25      „ 

Allow  the  tablets  to  dry  in  a  warm  place  for  an  hour,  and  wrap 
them  in  tinfoil. 

Mercurial  Glycerin.  F.  Vigier.  (Gazz.  Hebd.  de  Med. ;  Chem. 
and  Drugg.,  1883, 172.)  The  absorption  by  the  skin  of  any  medica- 
ment incorporated  with  a  fatty  substance  is  very  feeble,  except  for 
mercurial  ointment.  According  to  the  author  any  substance  incor- 
porated with  glycerin  (iodide  of  potash,  cblorhydrate  of  morphine, 
etc.)  is  not  absorbed.  He  considers  that  this  property  of  glycerin 
is  due  to  its  not  wetting  the  skin.  Experiments  on  himself  and 
his  pupils  have  proved  that  the  active  substance  thus  incorporated 
never  produces  its  constitutional  effects.  It  is  for  this  reason  that 
he  recommends  glycerin  instead  of  lard  in  mercurial  preparations 
for  scabies,  pediculi  corporis,  etc.,  as  they  have  an  antiparasitic 
effect  without  being  absorbed.  The  following  glycerite,  notwith- 
standing the  caustic  nature  of  its  principal  ingredient,  may  be  used 
without  danger : — 

Hydrarg.  Bichlorid jiss. 

Glycerin giij. 

Glycerol  of  Myrrh  and   Borax.     R.    F.    Fairthorne.     (From 

Amer.  Joum.  of  Pharm.)  This  preparation  commends  itself  for 
many  purposes,  and  will  be  found  especially  serviceable  as  an  addition 
to  gargles  and  tooth-washes,  and  as  an  application  to  sore  nipples. 
It  is  made  by  the  annexed  formula  : — 

Myrrh,  in  coarse  powder  ....       1  ounce. 

Powdered  Borax Ii      „ 

Glycerin, 

Water aa  3  fl.  ounces. 

Mix  the  borax  and  myrrh  together,  add  the  other  ingredients, 
and  boil  in  a  flask  for  ten  minutes  ;  strain  through  muslin,  and  add 
enough  water  to  make  the  mixture  G  fluid  ounces  ;  when  cold,  filter 
through  cotton  or  paper. 

Solution  of  a  considerable  amount  of  the  myrrh  is  effected  by  the 
borax,  and  the  addition  of  glycerin  enables  a  larger  quantity  of  the 
borate  of  sodium  to  be  dissolved  thau  in  water  alone,  producing  a 
solution  that  is  miscible  with  water  without  precipitation  taking 
place. 
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5  grams. 

4  ,, 
20  „ 
15      „ 


This  makes  an  elegant  lotion  for  application  to  the  gums,  or  as 
a  mouth-wash  when  diluted  with  decoction  of  quillaia  bark  and 
flavoured  with  oil  of  rose  or  other  essential  oil. 

The  following  is  a  very  satisfactory  formula  :  — 

Glycerol  of  Myrrh  and  Borax  .         .         .  .     f  §ij. 

Decoction  of  Quillaia  (2  ozs.  to  Oj)         .  .    f  giv. 

Oil  of  Eose 4  drops. 

Oil  of  Cloves 6 

Oil  of  Orange  Peel 6       ,, 

Mix  and  filter. 

Glycerole  of  Chloral  and  Camphor.  C.  Pave  si.  (Bollet. 
Farmac,  1882,  309.)  The  author  recommends,  as  a  very  effectual 
anodyne  embrocation  in  rheumatic,  gouty,  neuralgic,  and  arthritic 
affections,  the  following  mixture 

Camphor,  in  powder 
Chloral  Hydrate 
Glycerin  . 
Alcohol    . 
Oil  of  Juniper  . 

Mix  in  a  vial,  and  expose  to  a  gentle  heat  (not  over  40°  C.  or 
104°  F.)  until  solution  has  been  effected.  Let  cool,  and  keep  the 
vial  well  stoppered. 

Elixir  of  Blackberry.    R.  F.  Fairthorne.    (From  Amer.  Joum. 

of  Pharm.) 

Fluid  Extract  of  Blackberry  f  5ivss- 

Syrup  of  Blackberry  Fruit       .        .         •        •  f  5XV- 

Jamaica  Spirit f  5X13  • 

Curacoa  Cordial, 

Cinnamon  Water aa  f  ~iv. 

Syrup  of  Orange  Peel f  o"J* 

Oil  of  Cloves, 

Oil  of  Allspice aa  12  drops. 

Mix  the  essential  oils  with  the  fluid  extract  of  blackberry,  add 
the  Jamaica  rum,  and  afterwards  the  other  ingredients. 

Elixir  of  Logwood.  E.  F.  Fairthorne.  (From  Amer.  Joum. 
of  Pharm.') 

Extract  of  Logwood    ....  10  dr.  2  scr. 

Brandy 12  A-  ounces. 

Curacoa 0     „       ,, 

Syrup "      .  6    ,,      ,, 

Oil  of  Nutmeg, 

Oil  of  Cinnamon         .         .        .        .  aa  4  drops. 

Warm  Water  sufficient  to  make  .        .  .2  pints. 
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Dissolve  the  extract  in  the  water,  add  the  other  ingredients,  and 
when  cool  filter. 

Aromatic  Syrup  of  Liquorice.  A.  Shyrock.  (Amer.  Jonm.  of 
Pharm.,  1883,  305.)  Having  frequent  demands  for  syrupus  gly- 
cyrrhizae  aromaticus,  in  combination- with  salts  of  quinine,  the  author 
has  adopted  the  following  formula,  by  which  a  preparation  is  ob- 
tained not  only  disguising  the  bitterness  of  the  alkaloid,  but  also 
imparting  a  delicate  aromatic  and  astringent  flavour. 

Extractum  Glycyrrhizas  fluidum       .         .  25  parts. 

Extractum  Arornaticurn  fluidum       .        .  10      ,, 

Mel  Kos£e 15      ,, 

Syrupus 50      „ 

Mix  them. 

Syrup  of  Hydriodic  Acid.  E.  H.  Kimball.  (Drugg.  News.) 
The  author  gives  the  following  as  an  easily  worked  method  of 
making  this  syrup  : — 

Iodine  Eesublimed         .        .        .         .    480  grains. 
Carbon  Bisulphide  ....        6  ounces. 

Distilled  Water 6      „ 

Syrup q.  s. 

Suspend  the  iodine,  tied  in  a  piece  of  muslin,  in  the  bisulphide 
of  carbon,  contained  in  a  closed  bottle,  until  it  is  all  dissolved ;  then 
add  the  distilled  water,  and  pass  through  the  mixture  a  current 
of  hydrosulphuric  acid  gas  until  the  lower  stratum  of  liquid  has 
acquired  a  pale  yellow  colour.  Remove  the  upper  stratum  of  liquid 
(which  should  be  milky)  with  a  glass  siphon,  being  careful  that  all 
is  removed ;  filter  the  liquid  thus  obtained  through  a  ivhite  filter, 
and  place  in  a  porcelain  capsule  over  a  water-bath,  until  the  odours 
of  hydrosulphuric  acid  and  bisulphide  of  carbon  have  disappeared. 
Then  set  the  capsule  aside,  well-covered,  until  the  contents  have 
cooled.  Then  add  a  sufficient  quantity  of  syrup  made  of  four 
pounds  of  pure  sugar  and  two  pints  of  distilled  water,  strained 
through  muslin,  to  make  the  finished  product  measure  seventy-two 
fluid  ounces.  Put  into  four  or  eight  ounco  bottles,  protected  by 
paper  from  light,  cork  securely,  and  keep  in  a  cool,  dark  place. 

Syrupus  Juglandis  Compositus  (Compound  Syrup  of  Butternut 
Leaves).  (New  Remedies,  from  the  non-official  formulary  of  the 
Dutch  Society  for  the  Advancement  of  Pharmacy.)  This  syrup, 
also  known  as  Vanier's  Antirhachitic  Syrup,  is  prepared  as  fol- 
lows : — 
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Extract  of  Butternut  Leaves   . 

4  parts. 

Extract  of  Brown  (grey)  Cinchona  . 

2     „ 

4     „ 

6     „ 

Syrup       

180     „ 

Iodide  of  Potassium 

1     >, 

Oil-sugar  of  Anise  (1  part  of  oil  and  5( 

> 

3     „ 

Mix  the  extracts  with  the  alcohol,  port  wine,  and  10  parts  of 
syrup.  Dissolve  the  iodide  of  potassium  and  the  oil-sugar  of  anise 
in  170  parts  of  syrup,  and  mix  the  two  liquids. 

Syrupus  Juglandis  Compositus  cum  Oleo  Morrhuae  (Compound 
Syrup  of  Butternut  Leaves  with  Cod-liver  Oil).     (Ibid.) 

Compound  Syrup  of  Butternut  Leaves     .     19  parts. 
Cod-liver  Oil 1  part. 

Mix  them. 

Syrupus  Lactucarii  (Syrup  of  Lactucarium).     (Ibid.) 

Lactucarium 1  part. 

Sugar q.s. 

Water  ........         q.s.    ' 

Rub  the  lactucarium  with  a  little  sugar  and  180  parts  of  water  ; 
then  heat  to  boiling,  and  filter  the  liquid.  In  10  parts  of  the  liquid 
dissolve  19  parts  of  sugar. 

Syrupus  Ferri  Oxidi  (Syrup  of  Oxide  of  Iron).     (Ibid.) 

Solution  of  Chloride  of  Iron  (ferric),  sp.  gr. 

1-480-1-484 12  parts. 

Ammonia  Water 14     ,, 

Sugar 85     ,, 

Distilled  Water q.s. 

Mix  the  solution  of  chloride  of  iron  with  120  parts  of  distilled 
water.  Add  to  it  slowly,  under  constant  stirring,  the  ammonia 
water  previously  diluted  with  140  parts  of  distilled  water.  Collect 
the  precipitate,  wash  it  with  distilled  water  until  it  ceases  to  produce 
a  cloudiness  in  test-solution  of  nitrate  of  silver,  and' mix  it  with  the 
sugar  in  a  porcelain  capsule.  Warm  the  mixture  for  a  few  hours 
on  the  water-bath,  occasionally  stirring,  then  boil  it  gently,  with 
occasional  addition  of  distilled  water,  until  one  drop  diluted  with 
distilled  water  yields  a  clear,  light  brown  solution.  Then  dilute  the 
syrup  with  warm  distilled  water  until  it  weighs  136  parts. 

Preserve  the  syrup  in  well-stoppered  bottles  in  a  dark  place. 
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One  part  of  the  syrup  diluted  with  5  parts  of  water  should  not 
produce  a  precipitate. 

Fifty  parts  of  the  syrup  contain  1  part  of  ferric  oxide. 
Tinctura   Antasthrnatica    (Anti-Asthmatic    Tincture).     (Ibid., 

Aug.,  1882.) 


Licorice  Eoot,  cut  and  bruised 

12  parts 

Iris  (blue-flag)  Eoot          . 

6     „ 

Squill,  dried  and  bruised. 

3     „ 

Saffron,  finely  cut 

2 

■     214     ", 

•         1     „ 

18     „ 

Macerate  the  first  four  ingredients  with  the  alcohol  during 
fourteen  days  ;  then  express  and  dissolve  in  the  strained  liquid  the 
acid  and  sugar.     Finally  filter. 

Tinctura  Antifehrilis  Warburgi  (Warburg's  Fever  Tincture). 
(Ibid.) 

Tincture  of  Orange  Peel    ....       5  parts. 


Compound  Tincture  of  Aloes' 
Stronger  Alcohol 
Spirit  of  Camphor     . 
Sulphate  of  Quinine  . 


20 

15 

2 

1 


Dissolve  the  sulphate  of  quinine  in  the  alcohol,  and  add  the  other 
liquids. 

N.B. — Tincture  of  orange  peel  (Pharm.  Neerl.)  is  prepared  by 
macerating  1  part  of  sweet  orange  peel  (only  the  outer  yellow 
portion)  with  6  parts  of  alcohol  for  fourteen  days. 

Compound  tincture  of  aloes  (Pharm.  Neerl.)  is  prepared  by 
mixing  equal  parts  of  tincture  of  aloes  (aloes  1,  alcohol  8),  tincture 
of  myrrh  (myrrh  1,  stronger  alcohol  8),  and  tincture  of  saffron 
(saffron  1,  alcohol  8). 

Spirit  of  camphor  (Pharm.  Neerl.)  is  composed  of  camphor  1, 
stronger  alcohol  12  parts. 

Tinctura  Anticholerica  Bastleri.  (Rundschau,  1882,  675.)  Most 
of  the  published  formula)  for  this  preparation  yield  a  tui'bid  mix- 
ture, which  on  ^standing  separates  into  two  layers.  The  follow- 
ing formula,  furnished  by  Lablei',  yields  an  unexceptionable  pre- 
paration :  Digest  for  three  days  cinnamon  (5  parts)  in  strong  alcohol 
(25  parts)  ;  express,  and  to  24  parts  of  the  tincture  obtained  add 
volatile  oils  of  anise,  cajuput,  and  juniper  berries,  each  4  parts, 
spirit  of  ether  12  parts,  and  Haller's  acid  elixir  1  part;  finally, 
filter. 
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Vinum  Amarum  cum  Spiritu  (Bitter  Wine  with  Alcohol).     (New 
Remedies,  Aug.,  1882.) 

Gentian,  finely  cut     %        ....  4  parts. 
Red  Bark  (Indian  or  Japanese),  in  coarse 

powder 8  ,, 

Orange  Peel,  deprived  of  the  white  layer, 

and  finely  cut 1  , , 

Canella,  in  coarse  powder    .         .         .         .  1  ,, 

Alcohol 30  ,, 

Sherry  Wine 200  „ 

Macerate  the  solids  with  the  alcohol  for  twenty-four  hours,  then 
add  the  sherry,  macerate  for  four  days,  strain,  express,  and  filter. 
Vinum  Camphoratum  (Camphor  Wine).     (Ibid.) 


Camphor,  in  powder 
Acacia,  in  powder     . 
White  Wine     . 
Stronger  Alcohol 


1  part. 
1     „ 
44     „ 
4     „ 


Mix  them.     It  forms  a  white  turbid  liquid. 

Chlorodyne.  Dr.  J.  H.  Gilman.  (Ibid.,  Sept.,  1882.)  The 
author  gives  the  following  formula  for  chlorodyne,  in  which  the 
ingredients  are  so  combined  as  to  form  a  perfect  solution,  and 
which  can  be  diluted  with  10  parts  of  water  without  separation. 


Chloroform 
Ether  (stronger) 
Alcohol  ("  95  "  per  cent.)  . 
Oil  of  Peppermint 
Tincture  of  Capsicum 

,,  Cardam.,  conrp. 

Fluid  Extract  of  Licorice  Boot 
Diluted  Hydrocyanic  Acid  . 
Glycerin     .... 
Sulphate  of  Morphia 


fl.  oz.  2 

..      I 

„      8 

min.  24 

fl.  dr.  6 

fl.  oz.  2 

,,      2 

„      1 

„    16 

grains  40 


Mix  in  the  order  quoted,  and  shake  until  dissolved, 
to  30  drops. 

Extract  of  Malt  with  Quinine.     (Ibid.) 


Dose:   10 


Extraet  of  Malt 
Hydrochlorate  of  Quinine 
Glycerin 


195  parts. 
1  part. 
4  parts. 


Dissolve  the  hydrochlorate  of  quinine  in  the  glycerin,  and  mix  it 
with  the  extract  of  malt. 

This  preparation  should  be  freshly  made  when  wanted  for  use. 
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Extract  of  Malt  with  Iodide  of  Iron.    (New  Remedies.) 

Extract  of  Malt 96  parts. 

Solution  of  Iodide  of  Iron        .        .  4     ,, 

Mix  them. 

The  solution  of  iodide  of  iron  is  prepared  by  bringing  together 
3  parts  of  iron  with  8  parts  of  iodine,  and  enough  water  to  make 
40  parts  when  the  reaction  is  completed  and  the  liquid  filtered. 
Twenty  parts  of  this  solution  contain  5  parts  of  ferrous  iodide. 

This  preparation  should  be  freshly  made  when  wanted  for  use. 

Preparation  of  Malt  Extract  and  Malt  Jelly.  L.  HofF.  (Journ. 
Soa.  Cliem.  Intl.,  1882,  330.)  Malt  which  has  been  allowed  to 
sprout  as  long  as  possible,  is  peeled  and  shucked,  so  that  none  of 
the  grain  is  lost.  The  malt  extract  is  then  obtained  by  evaporation, 
either  in  a  vacuum  or  over  direct  fire.  Before  gelatinating  it  is 
filtered  through  charcoal  in  order  to  make  it  of  a  lighter  colour, 
and  to  remove  fermentative  germs.  The  filtered  extract  is  heated 
in  an  enamelled  vessel  to  100°,  and  gelatinous  substances,  such  as 
agar-agar,  gelatine,  isinglass,  etc.,  in  the  liquid  state,  are  added  with 
constant  stirring. 

Pills  of  Oxide  of  Copper  as  a  Remedy  for  Tapeworm.  D  r.  H. 
Hager.     (Zeitschr.  des  oesterr.  Apoth.  Ver.,  1883,  137.) 

Black  Oxide  of  Cojiper      ....  6  parts. 

Carbonate  of  Lime 2      ,, 

White  Bolus 12      „ 

Glycerin 10      ,, 

Let  120  pills  be  made.  Two  pills  to  be  taken  four  times  a  day, 
and  to  be  continued  for  a  fortnight,  during  which  all  acid  food  and 
drink  is  to  be  avoided.  It  is  advisable  to  terminate  the  course  with 
a  dose  of  castor  oil. 

For  children  one  pill  instead  of  two  is  to  be  taken  each  time. 

Bland's  Pills.  (Pharmaceut.  Zeitung,  1882,  564.)  The  following 
modifications  for  the  preparation  of  these  pills  are  suggested  : — 

1.  Exsiccated  ferrous  sulphate,  10T2  ;  potassium  carbonate,  15'0  ; 
milk-sugar, G'O  ;  syrup,  7-o  grams.  Make  100  pills.  A  metallic  lustre, 
exceeding  in  elegance  the  coating  with  gold  or  silver,  may  be  given 
to  the  pills  by  rolling  them  upon  a  hard  board  in  coarsely  powdered 
graphites,  dampened  with  a  few  drops  of  alcohol. — M.  V.  Valta. 

2.  Potassium  carbonate,  ferrous  sulphate,  of  each  15'0  ;  powdered 
althea,  1'5;  tragacanth,T0;  glycerin  ointment  (composed  of  glycerin 
and  tragacanth),  1*0  to  1*5  gram.     A  greenish  plastic  mass  is  the 
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result,  from  which  pills  are  obtained  which  harden  in  ten  or  fifteen 
minutes  and  are  not  deliquescent. — E.  Rudeck. 

3.  The  water  of  crystallization  contained  in  the  ferrous  sulphate 
is  to  be  replaced  by  powdered  althea,  the  mass  formed  with  a 
mixture  of  equal  parts  of  mucilage  and  glycerin,  and  the  pills 
dried  in  a  drying  closet. 

4.  Potassium  carbonate,  15'0;  exsiccated  ferrous  sulphate,  7*5; 
powdered  althea,  7'5  ;  powdered  tragacanth,  03  ;  glycerin,  sufficient. 
Make  100  pills.— 0.  Spoerl. 

5.  Like  3,  except  that  the  mass  is  formed  with  honey. 

Pasta  Escharotica  (Canquoin's  Caustic).  (New  Remedies,  from 
the  non-official  formulary  of  the  Dutch  Society  for  the  Advance- 
ment of  Pharmacy.) 

No.  1.  2.  3.  4. 
Chloride  of  Zinc,  parts  .  .  .  1111 
Wheat  Starch  or  Linseed  Meal,  parts        2    3     4     5 

Mix  them  to  a  paste  by  means  of  water,  roll  it  out,  form  it  into 
suitable  pieces,  and  deliver  them  in  well-closed  bottles. 

The  paste  should  be  freshly  made  when  wanted  for  use. 

Tropic  Fruit  Laxative.  A.  Conrath.  (New  Remedies,  February, 
1883.)  The  author  gives  the  following  approximative  formula  for 
the  preparation  sold  under  the  name  of  "  Tropic  Fruit  Laxative  "  : 
jalap  tubers,  powdered;  senna  leaves;  sugar,  of  each  5  parts; 
pulp  of  East  India  tamarinds  (of  the  consistence  of  a  stiff  extract), 
30  parts. 

Having  rolled  out  the  mass  with  a  rolling-pin  to  a  thickness  of 
£  of  an  inch,  it  is  to  be  cut  with  a  tin  mould  to  a  size  of  1  inch 
long  by  t7q  of  an  inch  wide,  to  weigh  40  to  45  grains.  The  lozenges 
should  be  coated  by  a  confectioner  with  chocolate  and  sugar,  after 
which  each  one  may  be  wrapped  in  tinfoil.  The  author  says  that  the 
objection  to  dispensing  this  form  of  a  confection  of  senna  is  the 
liability  of  the  laxative  portion  to  become  wormeaten ;  in  which 
case,  those  who  do  not  first  remove  the  chocolate  and  examine  the 
central  mass,  are  apt  to  swallow  worms  and  all. 

Orange-flower  Water.  H.  M.  Wilder.  (Druggists'  Circular.) 
Take  three  to  four  drops  of  a  fine  quality  of  oil  of  neroli  petale, 
drop  them  on  a  small  piece  of  filtering  paper,  some  three  inches 
square,  put  the  paper  into  a  quart  bottle,  pour  on  four  fluid  ounces 
of  warm  distilled  water,  about  100°  F.,  and  shake  well  for  a  couple 
of  minutes ;  then  add  warm  distilled  water  up  to  one  pint,  and 
shake  the  whole  from  time  to  time  till  cold ;  lastly,  filter.  This 
gives  the  best  artificial  orange-flower  water  which  can  be  made* 
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However  fine  the  oil,  the  water  will  never  equal  that  distilled  from 
the  fresh  flowers,  because,  as  Soubeiran  remarks,  the  very  finest  oil 
cannot  be  obtained  by  distillation,  but  remains  in  the  water  con- 
tained in  the  still.  For  flavouring  purposes,  the  addition  of  two 
fluid  drachms  of  good  distilled  rose-water  (or  that  made  from 
kissanlik  oil)  to  the  pint  of  orange-flower  water,  as  made  above,  is 
quite  an  impi'ovement. 

Deodorized   Col-liver    Oil  with  Iron.     W.   A.   Henry.      (Neiv 
Remedies.) 


Cod-liver  Oil     . 
Sulphate  of  Iron,  dried 
Castile  Soap,  powdered 
Charcoal,  powdered  . 
Coffee,  ground  . 


Or, 


Chocolate,  powdered 
Hot  Water 


1  pint. 
64  grains. 
128       „ 
1  ounce. 

i      „ 

J  ounce. 
.     q.s. 


Dissolve  the  sulphate  of  iron  and  castile  soap,  each  separately,  in 
a  sufficient  quantity  of  hot  water,  mix  the  two  solutions,  and  after 
washing  the  resulting  precipitate  (oleate  of  iron)  with  water,  tri- 
turate the  oleate  in  a  mortar  with  cod-liver  oil  (previously  heated 
in  a  water-bath)  gradually  added  ;  then  the  remaining  ingredients ; 
heat  the  whole  in  a  water-bath  for  an  hour,  and  filter,  while  hot, 
through  paper  or  flannel. 

The  oleate  of  iron,  which  each  tablespoonful  of  this  preparation 
contains,  is  equivalent  to  nearly  one  grain  of  the  sulphate  of  iron. 
To  increase  the  quantity  of  iron  in  the  above  formula,  twice  the 
amount  of  the  sulphate  and  soap  may  be  used  ;  the  preparation 
would  then  contain  oleate  of  iron  equivalent  to  nearly  eight  grains 
of  sulphate  of  iron  to  the  fluid  ounce,  or  one  grain  to  a  teaspoonful, 
the  latter  modification  being  adapted  to  the  administration  of  small 
doses  of  the  oil. 

The  preparation  has  a  dark  brown,  almost  transparent,  appearance, 
the  oleate  of  iron  combining  readily  with  the  warm  oil.  It  retains 
only  a  faint  odour  of  cod-liver  oil,  the  charcoal  assisting  as  a 
deodorizing  agent,  and  the  chocolate  or  coffee  adding  flavour  to  the 
same.  It  has  the  advantage  of  being  acceptable  to  persons  who 
wouhl  reject  the  oil  in  its  unmodified  form. 

Salicylic  Acid  as  a  Remedy  for  Corns.  {Tharm.  Journ.,  3rd 
series,  xiii.  884.)  Dr.  T.  Green,  writing  to  the  Medical  and  Surgical 
Reporter,  speaks  highly  of  the  results  obtained  in  the  treatment  of 
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hard  and  soft  corns  with  salicylic  asid.     He  lias  adopted  a  formula 
by  M.  Gezou,  which  is  as  follows  :-»- 

p.       Salicylic  Acid 30  parts. 

Ext.  Cannabis  Indicas,  solid     .         .         .         5     „ 
Collodion. 240     „ 

The  author  says  the  collodiou'fixes  the  acid  on  the  diseased  part, 
and  gives  speedy  relief  hy  protecting  it  from  friction.  The  cannabis 
indica  act3  as  an  anodyne,  and  the  acid  reduces  and  loosens  the 
corn,  so  that  it  comes  off  in  four  or  five  days,  adhering  to  the  collo- 
dion. The  remedy  is  applied  with  a  camel's  hair  pencil,  and  if  the 
corn  is  not  well  cured,  the  application  may  be  repeated.  In  four  or 
five  days  the  patient  should  use  a  warm  foot-bath  and  rub  off  the 
collodion.  If  any  portion  of  the  corn  remains,  the  acid  should  be 
applied  again,  until  the  whole  of  the  corn  has  disappeared.  The 
skin  will  be  soft  and  smooth,  as  in  the  healthy  state. 

The  mixture  dries  immediately,  and  does  not  prevent  for  a  moment 
the  use  of  the  stocking. 

The  author  has  used  this  preparation  in  the  treatment  of  bunions 
with  equally  good  results^ 

Flexible  collodion  is  preferable  to  ordinary  collodion  in  the  above 
formula. 

Masking  the  Odour  of  Iodoform.  Dr.  C.  Scherk.  (Pharmaceut. 
Zeitung,  1882,  740.)  The  author  recommends  carbolic  acid.  Ou 
rubbing  together  10  grams  of  iodoform  with  -05  gram  carbolic 
acid,  and  two  drops  of  oil  of  peppermint,  the  disagreeable  odour  of 
iodoform  is  completely  masked,  and  will  not  appear  again  even  on 
heating.  The  addition  is  somewhat  less  effectual  if  vaselin  be  used 
for  the  ointment ;  but  is  still  more  agreeable  than  tonka,  balsam  of 
Peru,  oil  of  caraway,  or  oil  of  peppermint  alone. 

Camphorated  Sulphur  Lotion.  P.  Vigier.  (AT.  Y.  Med.  Journ., 
January  20,  1883.)  The  author  recommends  the  following  modi- 
fication of  the  lotion  au  soufre  et  au  cam/phre: — rose  water,  250; 
camphor,  30 ;  precipitated  sulphur,  20 ;  powdered  gum  arabic, 
8  parts.  This  remains  a  homogeneous  mixture  for  a  considerable 
length  of  time,  and,  when  in  the  course  of  time  the  insoluble 
constituents  have  separated,  may  again  be  made  uniform  by  gentle 
agitation. 

Mel  Rosaa.  S.  Plevani.  {Journ.  de  Pharm.  et  de  Ghim.)  The 
author  suggests  the  following  as  an  improvement  on  the  formula 
of  Mel  Rosas  : — 
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Petals  of  fresh  Roses        ....  125  grams. 
White  Sugar 50    „ 

Beat  together  by  gradual  additions  in  a  marble  mortar  with  a 
wooden  pestle.     Add — 

White  Honey 350  grams. 

Water 100      „ 

Distilled  Rose-water       .        .        .  50      ,, 

Mix,  heat  in  a  sand-bath,  and  afterwards  express.  Let  it  stand 
and  deposit,  and  decant. 

This  yields  a  preparation  of  a  fine  rose  colour,  with  an  astringent 
and  acid  taste  and  marked  odour.  Kept  in  a  well-stoppered  bottle, 
it  may  be  preserved  in  good  condition  for  a  year. 

Eriodictyon  G-lutinosum  as  a  Disguise  for  the  Taste  of  Quinine. 
J.  K.  Lilly.  (New  Remedies,  1883,  20.)  The  author  proposes 
that  a  syrup  of  Eriodictyon  glutinosum,  Benth.,  otherwise  known  as 
"  Yerba  Santa,  Mountain  Balm,  or  Consumptive's  Weed,"  be  used 
to  cover  the  taste  of  quinine.  He  prepares  such  a  syrup  by  the 
following  method  (taken  from  the  Chicago  Medical  Review)  : — 

Fluid  Extract  Yerba  Santa        ...  4  parts. 

Water 8     „ 

Powdered  Pumice 1     ,, 

Granulated  Sugar 14      „ 

Mix  the  fluid  extract  with  the  water,  evaporate  to  seven  parts, 
shake  with  pumice,  allow  to  stand,  decant,  add  sufficient  water  to 
preserve  measure,  then  with  heat  dissolve  the  sugar.  The  addition 
of  fluid  extract  of  licorice  in  the  proportion  of  half  a  drachm  to  the 
ounce  of  syrup,  or  of  aromatics,  adds  somewhat  to  the  elegance  of 
the  preparation.  When  quinine  or  other  bitter  substances  are  sus- 
pended in  this  syrup,  their  taste  is  completely  masked.  It  is  far 
superior  to  the  licorice  preparations  used  for  the  same  purpose,  is 
pleasant  and  agreeable,  and  is  easily  prepared. 

Administration  of  Aspidosperniine.  M.  Eulenberg.  (Med. 
Kal.,  1883.)  This  active  principle  of  quebracho  bark,  which  has 
lately  acquired  some  reputation  for  the  relief  of  difficult  breathing 
attending  asthma,  emphysema,  phthisis,  etc.,  is  given  in  doses  of 
about  one-third  of  a  grain  ;  the  dose  of  the  bark  being  about  half  a 
drachm.     The  author  gives  the  following  formula  for  its  exhibition  : 

Aspidosperminc gr.  xv. 

Distilled  Water f  *iss. 

Sulphuric  Acid q.  s. 

to  make  a  solution.     M.     Dose,  15  minims. 
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Antidiphtheritic  Inhalation.  (New  Remedies.)  Some  years  ago, 
Dr.  H.  Hager  recommended  a  mixture  composed  of — 

Carbolic  Acid 10  parts. 

Alcohol 10      „ 

Water  of  Ammonia ' 12      ,, 

Distilled  Water 20     „ 

as  an  excellent  inhalation  in  catarrhal  affections.  It  was  directed 
to  be  used  thus  :  a  small  wide-mouthed  bottle  was  to  be  filled  one- 
third  with  the  liquid  ;  then  a  sufficient  quantity  of  cotton  was  to  be 
introduced  to  just  soak  up  all  the  liquid.  The  bottle  was  then  to  be 
well  stopped.  In  coryza,  incipient  catarrh,  or  similar  affections,  the 
inhalation  through  the  nostrils  of  some  of  the  vapour  of  the  com- 
pound was  found  to  be  of  the  greatest  benefit. 

The  same  author  now  recommends  a  still  stronger  compound,  to 
be  made  from — 

Carbolic  Acid  1 10  parts. 

Oil  of  Turpentine  (or  Oil  of  Eucalyptus)   .  5      „ 

Water  of  Ammonia 12      „ 

Alcohol 20      „ 

A  small  quantity  of  this  is  to  be  dropped  into  a  small  wide- 
mouthed  bottle  half-filled  with  cotton  or  asbestos,  and  the  bottle  well 
stopped.  After  a  few  days,  a  little  more  may  be  added,  until  a 
strong  odour  is  given  off,  when  the  bottle  is  opened. 

A  physician  to  whom  Dr.  Hager  recommended  the  use  of  the 
compound  thinks  that  it  prevents  the  spread  of  diphtheria,  since 
in  five  families,  in  each  of  which  one  case  of  diphtheria  had  become 
developed,  its  further  spread  was  arrested,  apparently  through  the 
use  of  the  antiseptic  inhalation.  In  another  family,  a  second  child 
was  taken  with  the  disease ;  but  the  child  could  not  be  coaxed  to 
inhale  the  vapour.  The  inhalation  should  be  as  full  and  deep  as 
possible.  In  some  cases  of  coryza,  it  has  been  used  with  most 
excellent  effects. 

Should  the  odour  of  oil  of  turpentine  be  too  offensive  to  any 
person,  oil  of  eucalyptus  may  be  substituted  for  it. 

Disinfecting  Pastilles.  (Repert.  de  Pharm.  and  New  Remedies.) 
C.  Tanret  has  been  very  successfully  endeavouring  to  make  fumi- 
gating pastilles  that  should  be  not  merely  pleasantly  odoriferous, 
but  disinfecting.  Pastilles  made  in  the  ordinary  way,  with  charcoal, 
nitre,  and  the  usual  sweet-smelling  compounds,  may  be  soaked  in 
liquid  antiseptics,  like  creasote  and  eucalyptol ;  or  if  solid,  like 
carbolic  acid  and  thymol,  the  disinfectant  may  be  melted  at  a  low 
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heat,  and  dropped  upon  them  until  they  "will  absorb  no  more.  Au 
eighth  of  an  inch  or  so  of  the  apex  of  the  cone  must  be  left  free, 
otherwise  the  pastille  will  not  light.  It  is  better  to  drop  a  de- 
finite quantity  of  the  disinfectant  on  each  pastille,  as  by  soaking, 
if  very  porous,  they  are  liable  to  imbibe  too  much  to  burn  steadily ; 
besides  which,  in  the  case  of  thymol  and  carbolic  acid,  crystals  will 
form  on  the  surface.  During  the  combustion  of  these  antiseptic 
pastilles,  there  is  an  actual  distillation  of  the  antiseptic,  which  passes 
off  into  the  air  of  the  room  in  which  they  are  burnt  in  the  form  of 
vapour,  very  little  of  it  being  decomposed  by  the  heat,  both  creasote 
and  carbolic  acid,  for  instance,  being  themselves  produced  at  a  high 
temperature.  This  is  easily  proved  by  the  characteristic  odour  of 
the  vapour.  Although  the  thymol  pastilles  only  contain  half  as 
much  of  the  disinfectant  material  as  those  made  with  carbolic  acid, 
they  are  nevertheless  twice  as  strong  as  the  latter,  the  disinfecting 
powers  of  carbolic  acid  and  thymol  being  as  1  to  4,  according  to 
Kuhn  and  Jalan  de  la  Croix.  The  inhalations  of  the  fumes  of  such 
pastilles  may  be  of  great  service  in  diseases  of  the  respiratory 
organs. 

Iodoform  Ointment  with  Vaseline.  (New  Remedies,  1882,  274.) 
M.  Hoffmann  recently  published  in  the  Pharmaceutische  Z&itung 
a  note  recommending  to  prepare  iodoform  ointment  with  vaseline 
by  the  aid  of  a  gentle  heat  rather  than  by  mere  mechanical  mixture. 
The  vaseline  having  been  melted  on  a  water-bath,  the  requisite 
amount  of  iodoform  is  added,  and  after  a  short  digestion,  it  will  be 
completely  dissolved.  Even  on  cooling,  no  iodoform  was  seen  to 
crystallize  out  when  examined  with  a  lens.  The  author  adds  that 
such  an  ointment  necessarily  must  be  more  rapidly  absorbed;  be- 
sides, the  disagreeable  odour  of  iodoform  appears  to  become  less 
inteuse  under  this  treatment. 

In  a  subsequent  number  of  the  same  journal,  another  correspond- 
ent publishes  the  following  :  "  Induced  by  the  communication  of  M. 
Hoffmann,  and  in  view  of  the  frequent  call,  in  this  place,  for  iodoform 
ointment  made  with  vaseline,  I  tried  his  method  of  preparation,  not 
omitting,  of  course,  to  notify  the  prescribing  physician  of  the  change. 
The  ointment  had  previously  been  prepared  by  merely  mixing  one 
part  of  the  iodoform  with  ten  parts  of  vaseline,  and  had  been  well 
borne  by  the  first  person  upon  whom  it  was  used.  But,  prepared  with 
the  aid  of  heat,  it  was  followed,  soon  after  application,  by  symptoms 
of  poisoning,  such  as  are  sometimes  noticed  after  the  external  use  of 
iodoform.  In  consequence  thereof,  the  physician  requested  that 
the  ointment  be  subsequently  prepared  only  by  simple  mixing." 
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The  same  correspondent  adds,  that  vaseline  digested  with  iodo- 
form dissolves  only  a  small  quantity  of  the  latter.  Most  of  it  is 
contained  in  the  ointment  in  a  state  of  fine  division  ;  and  the  oint- 
ment itself  has  an  entirely  different  colour,  and  is  softer,  than  that 
made  by  mere  mixing. 

Castor-oil  Soap  for  Linimentum.  Saponis  Conrposituni.  M.  S. 
Hammer.  (Proc.  Col.  Pharm.  Soc,  1883,  50.)  This  soap,  which 
seems  to  answer  best  for  this  liniment,  may  be  prepared  by  the 
following  process : — Saponify  two  pints  of  castor  oil  with  sis  ounces 
of  caustic  potash  and  two  pints  of  water,  by  heating  until  a  trans- 
parent mixture  is  obtained  ;  then  add  a  saturated  solution  of  eight 
ounces  of  sodium  chloride,  stir  until  cool,  allow  to  subside  for  a 
day,  decant  the  liquid  portion,  cut  in  pieces  and  dry  for  use. 

Medicated  Soaps.     (Seifenfabrikant.) 

Tannin  Soap. — 9  kilos,  of  cocoa-nut  oil  are  saponified  with 
4|  kilos,  of  soda  lye,  then  250  grams  of  tannin,  which  has  been 
previously  dissolved  in  spirits,  are  put  in  and  mixed.  The  soap 
is  perfumed  with  30  grams  Peru  balsam,  10  grams  cassia  oil,  10 
grams  oil  of  cloves. 

Iodine  Soap. — 10  kilos.,  cocoa-nut  oil,  5  kilos,  lye  at  38°  B.,  1^ 
kilo,  of  iodide  of  potassium,  dissolved  in  h  kilo,  of  water. 

Gall  Soap. — 1  kilo,  of  galls  is  stirred  in  25  kilos,  of  melted 
cocoa-nut  oil,  and  the  latter  then  saponified  cold  with  22J  kilos. 
of  soda  lye  at  38°  B.  The  soap  is  coloured  with  350  grams  of 
ultramarine  green,  and  perfumed  with  75  grams  lavender  oil,  75 
grams  cummin  oil. 

Camphorated  Sulphur  Soap. — 12  kilos,  of  cocoa-nut  oil,  6  kilos, 
of  soda  lye  of  38°  B.,  1  kilo,  of  sulphate  of  potassium,  dissolved  in 
^  kilo,  of  water  ;  160  grams  of  camphor,  which  is  to  be  dissolved 
in  the  melted  cocoa-nut  oil. 

Petroleum  Soap.  L.  Bastil.  (Ghem.  and  Bragg.,  1882,  531.) 
In  the  author's  process,  equal  proportions  of  animal  or  vegetable 
fats  are  used  with  petroleum.  The  fatty  matter  is  melted,  and  a 
half  per  cent,  of  boracic  acid  is  fused  into  it.  A  similar  quantity 
of  boracic  acid  is  in  like  manner  added  to  the  mineral  oil  at  the 
temperature  of  90°  F.  A  §  per  cent,  of  boracic  acid  is  also  dis- 
solved in  the  alkaline  solution.  The  acidified  oils  are  mixed  by 
gradually  pouring  the  melted  animal  or  vegetable  fat  into  the 
mineral  oil  with  constant  stirring.  The  alkali  containing  the 
boracic  acid  is  then  added,  still  maintaining  the  agitation.  The 
saponification  is  completed  by  further   addition  of  as   much  ordi- 
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nary  alkaline  solution  as  may  be  required,  and  finishing  off  in  tbe 
usual  manner. 

Liniment  for  Itch.  Dr.  Brnnnengraeber.  (Pharm.  Handels- 
hlatt,  1883,  No.  1.)  This  liniment,  which  the  author  has  very  suc- 
cessfully employed  for  some  time,  consists  of  purified  storax,  40 
parts  ;   olive  oil,  5  parts  ;  and  alcohol,  5  parts. 

Collyrium  for  Inflamed  Conjunctiva.  Dr.  C.  R.  Agnew.  (New 
Remedies,  1882,  236.)  A  solution  in  common  use  in  the  Man- 
hattan Eye  and  Ear  Infirmary,  of  New  York,  as  an  application  to 
the  eye,  is  the  following.  It  is  applied  as  a  spray  by  means  of  an 
atomizer : — 

Tannin  . gr.  x. 

Biborate  of  Soda     .         .        .        .        .        .  gr.  xx. 

Glycerin 5ij. 

Water Oij. 

Brassicon.  {Pharm.  Zeitschr.  fur  Russland,  1882,  783.)  This  is 
the  name  of  a  compound  which  has  long  been  in  use  in  the  province 
of  Kiew  (Russia)  as  a  remedy  against  headache.  Tbe  mode  of 
administration  is  not  stated.     It  is  composed  of, — 


Oil  of  Peppermint 


30  grs. 


Oil  of  Mustard,  volatile       ....       6  gtt. 

Camphor 10  grs. 

Ether 60  grs. 

Alcohol  (90  °/o) 180  grs. 

Tincture  of  Peppermint  (or  Melissa),  enough  to  im- 
part colour. 

Lime  Juice  and  Pepsin.  (Ghem.  and  Drugg.,  1883,  25.)  The 
Deutsch.  Amerilcan.  Apoth.  Zeitung  gives  a  formula  for  this  com- 
pound ;  but  as  the  title  has  been  previously  used  in  England,  it 
might  be  desirable,  if  adopted,  to  name  it  differently : — 

Lemon  Juice 4  ounces. 

Cognac G      „ 

Syrup  Sweet-orange  Tecl       .        .        .        .  4      ,, 

Water 2       „ 

Saccharated  Pepsin 04  grains. 

Dissolve  tbe  pepsin  in  the  water,  add  the  cognac,  then  the  lemon- 
juice,  and  lastly  tbe  syrup  ;  filter. 

A  Substitute  for  Castor  Oil.  Dr.  Soper.  (Lancet,  Feb.  10th, 
202  and  303 ;  and  Pkcurm.  Joum.,  1883,  3rd  series,  xiii.  G83.) 
Tbe  author  recommends  the  use  of  a  mixture  of  equal  parts  of 
glycerin  and  castor  oil,   slightly  flavoured  with  oil  of  almonds  or 
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lemon,  as  an  agreeable  substitute  for  castor  oil.  He  states  that  of 
this  mixture  a  teaspoonful  is  an  effective  dose,  and  in  cases  of 
chronic  constipation,  haemorrhoids  and  anaemia,  it  has  proved  most 
useful.  He  has  found  half-teaspoonful  doses  useful  in  the  early 
stages  of  bronchitis,  in  which  it  seems  to  promote  exudation  from 
the  bronchial  tubes,  and  is  certainly  expectorant.  Dr.  Soper  having 
stated  that  there  was  some  difficulty  in  making  the  two  liquids 
mix,  Mr.  Brewis,  a  Portsmouth  chemist,  in  the  succeeding  number 
points  out  that  if  the  glycerin  be  first  poured  into  a  mortar  and  the 
castor  oil  added  very  gradually,  triturating  thoroughly  meanwhile, 
the  result  will  be  a  perfectly  homogeneous  jelly-like  emulsion,  which, 
even  after  the  lapse  of  twenty-four  hours  shows  no  signs  of  separa- 
tion, and  in  which  the  taste  of  the  oil,  if  the  finest  Italian  kind  be 
used,  is  quite  disguised. 

Substitute  for  Gutta-Percha.  M.  Zingler.  (Neio  Remedies, 
1883, 177.)  About  50  kilos,  of  powdered  copal  and  7\  to  15  kilos,  of 
sublimed  sulphur  are  mixed  with  about  double  the  quantity  of  oil 
of  turpentine,  or  with  55  to  66  litres  of  petroleum,  and  heated  in 
a  boiler  provided  with  a  stirring  apparatus  to  a  temperature  of 
122-150°  C,  and  stirred  until  completely  dissolved.  The  mass  is 
now  allowed  to  cool  to  38°  C,  and  mixed  with  a  solution  of  about 
3  kilos,  of  casein  in  weak  ammonia  water,  to  which  a  little  alcohol 
and  wood- spirit  had  been  add.  The  mass  is  then  again  heated  to 
122-150°  C,  until  it  is  a  thin  fluid.  It  is  now  boiled  with  a  15 
to  25  per  cent,  solution  of  nutgall  or  catechu,  to  which  about  half  a 
kilo,  of  ammonia  had  been  added.  After  boiling  for  several  hours, 
the  mass  is  cooled  off,  washed  in  cold  water,  kneaded  in  hot  water, 
then  rolled  out  and  dried. 

Soluble  Gelatin  Bougies.  J.  C.  Martin.  (Druggists  Circular.) 
The  author  has  prepared  a  great  number  of  these  bougies  for 
hospital  use,  and  they  have  given  complete  satisfaction.  He  gives 
the  following  directions  : — 

Take  of  the  best  French  gelatin  any  desired  quantity,  macerate 
it  in  cold  water  until  thoroughly  softened.  Press  out  as  much 
water  as  possible,  and  transfer  the  gelatin  to  a  water-bath.  Add 
glycerin  in  the  proportion  of  4  parts  by  weight  to  5  parts  of  the 
gelatin.  Heat  until  the  gelatin  is  dissolved,  and  after  allowing 
the  mixture  to  cool  somewhat,  add  the  medicinal  ingredients.  Then, 
having  well  oiled  the  pill  machine,  pour  the  mixture,  which  should 
be  very  thick,  into  the  grooves  of  the  machine,  and  also  the  cutter, 
completely  filling  them.  By  pressing  the  cutter  on  the  machine  the 
half-cylinders  are  joined   together,  and    the  excess  of   gelatin   is 
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squeezed  out.  The  cylinders  will  now  be  found  perfect,  and  can 
be  taken  out  and  the  edges  trimmed  off.  If  they  are  desired  of  a 
greater  length  than  the  machine  will  cut,  two  or  more  may  be 
joined  by  gently  heating  and  pressing  them  together  for  a  few 
seconds.  Any  degree  of  hardness  may  be  obtained  by  varying  the 
proportions. 

A  Process  for  Coating  Pills  with  Gelatin.  C.  W.  Holmes. 
(Proc.  New  Yorl-  State  Pharm.  Assoc,  1882.)  The  writer  has 
made  use  of  a  round  tin  cup,  about  three  inches  in  diameter,  in 
appearance  like  an  ordinary  blacking-box  cover.  The  needles  used 
were  "  No.  1  sharps,"  ordinary  make.  A  thin  layer  of  paste  of 
plaster  of  paris  and  water  is  poured  into  each  cup,  and  the  needles 
set  in  the  plaster.  Each  cup  will  hold  twenty-five  needles.  Place 
one  in  the  centre,  and  around  that  run  two  circles, — the  first,  half 
the  distance  between  the  centre  and  the  edge  of  the  cup ;  this  circle 
to  contain  eight  needles.  The  outer  circle  within  one-eighth  of  an 
inch  of  the  edge  ;  this  circle  contains  sixteen  needles.  If  the  dis- 
tances are  properly  divided,  the  needles  will  be  far  enough  apart  to 
bold  the  largest  pill  without  fear  of  contact.  After  the  plaster  has 
set  make  more  paste,  thin  enough  to  pour,  then  fill  the  cup.  Let 
it  stand  until  the  plaster  is  firm,  and  then  the  cup  is  ready  for  use. 
The  pills  are  readily  stuck  on  the  needles  by  hand,  transfixing  them 
as  lightly  as  possible.  The  pill  is  now  ready  for  coating.  The 
coating  solution  is  prepared  as  follows  : — 

9>    Best  French  Gelatin jiv. 

Gum  Arabic gj. 

Sugar 3J. 

Water q.  s. 

Dissolve  the  gum  arabic  and  sugar  in  eight  ounces  of  hot  water 
in  a  capsule  by  means  of  a  water-bath.  Then  add  the  gelatin  and 
stir  it  until  dissolved.  Should  the  water  have  evaporated  to  such 
an  extent  that  the  solution  is  apparently  too  thick,  add  water 
gradually  until  it  has  the  consistency  of  hot  syrup.  Continue  the 
heat  until  a  pellicle  forms  on  the  surface,  then  pour  into  a  cold 
dish.  A  sixtcen-ounce  porcelain-covered  casserole,  with  handle  and 
lip,  is  a  convenient  dish  to  use,  or  a  tin  vessel  may  be  made  use  off 
a  pint  cup  with  a  lip  being  about  the  size.  Let  the  solution  stand 
until  the  temperature  is  somewhat  lowered,  stir  up  the  solution,  to 
break  the  pellicle,  and  then  dip  the  pills  into  the  solution,  lowering 
carefully  until  completely  immersed.  Pull  them  out  slowly,  that 
the   surplus  gelatin  may  run  oil",  and  then  bring  the   needles  to  a 
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horizontal  position,  and  rotate  slowly  for  half  a  minute,  when  the 
cup  may  be  set  down.  As  soon  as  the  coating1  is  sufficiently  set 
to  prevent  adhering  to  the  fingers  when  touched,  the  pills  are 
ready  to  come  off. 

Take  an  alcohol  lamp  with  a  small  flame,  and  let  the  needle  strike 
the  flame  about  half  an  inch  from  the  pill.  As  soon  as  the  needle 
is  heated,  the  gelatin  begins  to  swell.  Twist  the  pill  off  carefully, 
before  the  needle  gets  sufficiently  hot  to  soften  the  pill,  and  with 
the  finger  stop  the  hole  while  the  gelatin  is  hot.  The  pill  is  then 
ready  to  dispense. 

If  it  is  intended  to  keep  the  pills  in  stock,  they  should  be  exposed 
to  the  air  for  a  few  hours  before  bottling.  After  the  process  is 
finished  pour  the  coating  solution  into  a  wide-mouth  pint  bottle,  and 
when  cold  pour  on  sufficient  alcohol  to  make  a  stratum  half  an  inch 
deep  on  the  surface  of  the  gelatin,  and  cork  tightly.  In  this  way 
the  gelatin  will  keep  for  any  length  of  time.  When  necessary  to 
use  again,  pour  off  the  alcohol  into  a  smaller  bottle  (kept  ready 
for  that  purpose),  place  the  gelatin  bottle  in  a  half  gallon  tin 
measure,  putting  a  large  piece  of  cork  in  the  bottom,  to  protect  the 
bottle  from  direct  heat,  fill  the  measure  nearly  to  the  neck  of  the 
bottle  with  cold  water,  and  put  over  the  gas  flame  or  on  the  stove. 
Continue  the  heat  until  the  gelatin  is  thoroughly  liquefied,  and 
then  pour  into  the  coating-dish  previously  used.  Place  the  empty 
bottle  in  the  measure  to  keep  it  hot.  As  few  or  as  many  pills  as 
you  wish  may  be  coated,  and  then  the  solution  at  once  returned  to 
the  bottle.  After  the  pills  have  been  removed  from  the  needles,  the 
next  consideration  is  to  restore  the  needles  to  their  original  con- 
dition. 

A  tin  pan,  or  any  convenient  vessel  having  a  flat  bottom,  is 
filled  to  the  depth  of  an  inch  with  hot  water,  and  the  cup  is  set  in, 
the  points  being  placed  downward,  the  water  not  being  deep  enough 
to  reach  the  cup.  As  soon  as  the  gelatin  is  soft  take  the  cup  out, 
and  with  a  small  notched  stick  push  the  gelatin  bulbs  off,  and  then 
plunge  the  points  into  a  bag  of  coarse  emery  a  few  times.  This 
polishes  the  needles,  and  they  are  then  laid  aside  until  wanted  again. 

The  only  point  of  difficulty  in  the  process,  to  the  average  phar- 
macist, will  be  the  proper  consistence  of  the  coating  solution.  If 
the  coating  is  too  thin  on  the  pill,  or  does  not  cover  it  perfectly, 
evaporate  the  solution  somewhat.  Should  it  form  too  thick  a 
coat,  add  a  little  hot  water  and  stir  well.  A  pellicle  forms  rapidly, 
and  it  is  necessary  to  stir  frequently  to  prevent  the  pellicle  from 
adhering  to  the  pills  as  they  are  drawn  out  of  the  solution. 
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Preservation  of  Glue.  J.  Horadam.  (Ber.  der  deutscli.  diem. 
Ges.,  xvi.  984.)  The  jelly  is  protected  against  putrefaction  "by 
adding  10  per  cent,  of  chloride  of  calcium  or  chloride  of  mag- 
nesium.   An  addition  of  30  per  cent,  -will  keep  even  liquid  glue. 

A  New  Insecticide.  Dr.  Nessler.  (Repertoire  de  Pharm.) 
The  preparation  spoken  of  is  said  to  enjoy  a  great  reputation  among 
German  horticulturists.  It  consist  of  soft  soap,  4  parts  ;  extract 
of  tobacco,  6  parts ;  amylic  alcohol,  5  parts ;  methylic  alcohol,  20 
parts  ;  water  to  make  1,000  parts.  The  extract  of  tobacco  is  made 
by  boiling  together  equal  parts  of  roll  tobacco  and  water  for  half 
an  hour,  adding  water  to  make  up  for  what  is  evaporated.  The 
soft  soap  is  first  dissolved  in  the  water  with  the  aid  of  a  gentle 
heat,  and  the  other  ingredients  are  then  added.  The  mixture  re- 
quires to  be  well  stirred  before  it  is  used,  and  is  applied  by  means 
of  a  brush  or  a  garden  syringe  fitted  with  a  small  rose. 

A  Protective  Application  against  Mosquitoes.  (Beutsch.  Amer. 
Ajooth.  Zeitung.). 


01.  Picis  liquid. 

•       •        •      3J- 

01.  Olivar        .... 

•     si- 

01.  Menth.  Puleg.    . 

.    5ss. 

Sp.  Caniph.     .... 

.     Sss. 

Glycerini         .... 

.     *ss. 

Acid.  Carbolic. 

•     5ij- 

Shake  well  together. 

Emulsion  of  Cod-liver  Oil  with  Phosphate  of  Calcium.  E.  B. 
Merriam.  (Amer.  Joum.  of  Pharm.,  1882,  388.)  Made  by  the 
following  process,  this  preparation  will  retain  the  insoluble  calcium 
phosphate  in  suspension  for  a  long  time  : — ■ 


Well-washed  Phosphate  of  Calc 

ium 

,  dry 

and  in  fine  powder 

• 

jrs.  clx. 

Pure  Muriatic  Acid,  a  sufficient 

quantity, 

.      f5v. 

Water  of  Ammonia,  a  sufficient 

qua 

utity, 

f  ^iiss. 

Best  Cod-liver  Oil   . 

i3viiJ- 

Pure  Glycerin. 

.    ni- 

Gum Arabic,  in  powder  . 

si- 

Oil  of  Nutmeg 

. 

111V. 

Oil  of  Lemon  .... 

«xx. 

Oil  of  Gaultheria    . 

in  v. 

Water,  sufficient  to  make 

. 

f=xvj. 

Dissolve  the  phosphate  of  calcium  in  the'muriatic  acid,  dilute  the 
solution  with  ten  times  its  volume  of  water,  and  add  the  water  of 
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ammonia,  also  diluted  with  water,  until  it  ceases  to  produce  a  white 
precipitate.  Throw  the  whole  ou  a  filter,  and  wash  as  long  as  the 
washings  render  a  solution  of  nitrate  of  silver  turhid.  To  this  pre- 
cipitate, contained  in  a  capsule,  add  the  glycerin,  and  apply  a  gentle 
heat  until  the  mass  is  well  diffused  and  the  mixture  becomes  nearly 
clear ;  then  remove,  and  mix  it  with  the  mucilage,  and  make  the 
emulsion  in  the  usual  way. 

Preparations  are  sometimes  sold  under  the  names  of  cod-liver  oil, 
lime,  and  iron,  and  cod-liver  oil  and  wild  cherry.  The  former  can  be 
made  by  adding  two  grains  of  pyrophosphate  of  iron  to  each  tea- 
spoonful  of  the  above  emulsion ;  the  latter,  by  shaking  two  ounces 
of  the  fluid  extract  of  wild  cherry  bark  with  fourteen  ounces  of 
simple  emulsion  of  cod-liver  oil. 

Snow  and  Alcohol  as  a  Freezing  Mixture.  E.  Moritz.  {Client. 
Zeitung,  December  16th,  1882.)  The  author  has  found  that  a  con- 
siderable reduction  of  temperature  takes  place  when  snow  and 
alcohol  are  mixed  together,  as  is  shown  by  the  following  experi- 
ments :  — 


Mixture. 

Temperature  at  Starting. 

Temperature 
Produced. 

Example  1 . 

Snow,  73  grams, 

Abs.  alcohol,  77  grams. 

+  4°C. 

-30°  C. 

Example  2  . 

Snow,  77  grams, 

Abs.  alcohol,  77  grams. 

+  2°C. 

-24-2°C. 

Example  3  . 

Snow,  77  grams. 

Abs.  alcohol,  77  grams. 

—  1°  C.  ;   temperature 
of  the  room +  6  7°  C. 

-29-4°  C. 

Example  4 . 

Equal  parts   of  snow 
and    ordinary   spirits 

+  17'5°  C. ;  which  was 
at  the  same  time  the 

-205C. 

of  wine  of  96°  T. 

temperature    of    the 
room. 

Ichthyol.  Dr.  TJnna.  (Chemist  and  Druggist,  1883,  172.)  A 
substance  so  named  has  been  introduced  by  the  author.  It  is 
obtained  by  the  distillation  of  a  peculiar  bituminous  earth,  and  is  of 
a  vaseline  consistence,  of  a  greenish  colour,  and  with  an  unpleasant 
cabbage  sort  of  smell.  It  contains  2i  to  10  per  cent,  of  sulphur, 
and  while  it  is  perfectly  soluble  in  a  mixture  of  ether  and  alcohol,  it 
forms  a  milky-white  emulsion  with  water.  It  is  especially  recom- 
mended for  application  in  psoriasis  and  eczema,  and  is  generally 
used  in  combination  with  vaseline  or  lard,  the  ichthyol  being  in  the 
proportion  of  10  to  50  per  cent.,  according  to  the  age  of  the  patient. 
The  following  combination  is  recommended  in  the  Mon.  dcr  praJct. 
Dermologie  as  allaying  the  itching  with  promoting  a  cure  in  cases 
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of  eczema: — Litharge,  10  parts;  boiled  with  vinegar,  30  down  to 
20  parts  ;  to  which  add   olive  oil,  lard,  and   ichthyol,  of  each  10 
parts. 
Preparation  of  Essence  of  Rennet.     T.  Nessler.     (Bled.  Centr., 

1882,  410.)  The  rennet  cut  up  into  small  pieces  is  digested  in  a  flask 
with  1*5  litre  soft  water  and  80  grams  sodium  chloride;  after  being 
allowed  to  stand  for  from  twenty-two  to  twenty-four  hours,  02 
litre  alcohol  is  added,  and  the  liquid  is  allowed  to  stand  for  three 
weeks.  To  clear  the  liquid,  small  pieces  of  filter-paper  are  intro- 
duced into  the  flask  and  left  for  some  time ;  to  this  paper  the  slimy 
matter  adheres,  and  is  readily  removed.  One  litre  of  this  extract 
suffices  to  curdle  4,000  litres  milk. 

Blue  Marking  Ink.     M.  Dor  vault.     (Jonrn.   Soc.  Chem.  Ind., 

1883,  276.) 


Silver  Nitrate  . 
Liq.  Ammonia. 
Sodium  Carbonate    . 
Powdered  Gum  Arabic 
Cupric  Sulphate 
Distilled  Water 


4   grams. 
12 

4 

G 

20 
16 


Dissolve  the  silver  salt  in  the  ammonia,  and  the  soda,  gum,  and 
corjper  salt  in  the  distilled  water,  and  mix  the  two  solutions. 

Vanadium  Ink.  Dr.  Siemens.  (Pharm.  CentralliaUe,  1883, 
148.)  Vanadium  tannate  was  proposed  for  use  as  writing  ink  by 
Berzelius,  because  the  writing  is  not  affected  by  acids,  but  the  high 
price  of  vanadium  salts  was  a  great  obstacle  to  its  introduction. 
Since  these  salts  have  been  more  largely  prepared  for  use  in  the 
manufacture  of  anilin  black,  and  other  dyes,  vanadium  ink  is  again 
proposed.     The  author  gives  the  following  formula  : — 

Tannin 10  grams. 

Ammonium  Vanadate    ....  0-2      „ 

Water 200      „ 

Gum  Arabic    ......  G      ,, 

Bccttger  proposed  pyrogallic  acid  and  ammonium  vanadate,  which 
yields  a  bine-black  liquid  free  from  any  precipitate,  as  a  good  ink; 
however,  Dr.  E.  Gcissler  found  the  writing  with  this  ink  to  change 
to  yellowish  brown  in  a  short  time.  Extract  of  logwood  and  am- 
monium vanadate  yield  likewise  an  excellent  ink. 

Ink.  (Pharm.  Zeit.  fur  Ruseland.)  Peltz  recommends  the 
following  :  — 


NOTES    AND    FORMULA. 


321 


100  parts 

800   „ 

3 

, 

25 

, 

600 

, 

30 

, 

3 

, 

1800 

, 

Extract  of  Logwood 

Lime  Water  . 

Carbolic  Acid 

Common  Hydrochloric  Acid 

Distilled  Water      . 

Gum  Arabic   . 

Bichromate  of  Potassium 

Distilled  Water,  enough  to  make 

Dissolve  the  extract  in  the  lime-water,  in  a  porcelain  or  well- 
enamelled  iron  vessel,  over  a  steam-bath,  with  frequent  stirring. 
Add  the  carbolic  and  hydrochloric  acids,  which  change  the  solution 
from  a  red  to  a  brownish  yellow  colour.  After  half  an  hour's 
heating  over  the  steam-bath,  set  the  mixture  aside  until  cold,  then 
strain  or  filter.  Now  add  the  bichromate  of  potassium  and  the 
gum,  each  separately  dissolved  in#  considerable  quantity  of  distilled 
water,  and  finally  add  enough  water  to  make  1,800  parts. 

This  ink  has  a  fine  red  colour,  which  quickly  turns  black.  It 
does  not  corrode  steel  pens,  and,  if  it  dries  up,  needs  only  the  addi- 
tion of  water. 

Cement  for  Glass.  (Zeitschr.  des  oesterr.  Apoth.  Ver.,  1882,  435.) 
Dissolve  finely  cut  caoutchouc,  1  part,  in  chloroform,  64  parts  ;  add 
finely  powdered  mastic,  16  parts,  and  macerate  until  dissolved.  The 
cement  is  applied  with  a  brush.  A  larger  proportion  of  caoutchouc 
renders  the  cement  elastic. 

Paste  for  Labels.  (Ibid.)  A  paste  for  labels,  suitable  for  bottles, 
is  made  by  soaking  glue  in  strong  vinegar,  then  heating  to  boiling, 
and  adding  flour.  The  paste  is  very  adhesive,  and  in  a  wide- 
enouthed  bottle  may  be  preserved  without  decomposition. 

Varnish  for  Labels.     (Rundschau,  1882,  686.) 


Saudarac  . 
Mastic 
Camphor  . 
Oil  of  Lavender 
Venice  Tur 
Ether 
Alcohol 


pejitine 


53  parts. 
20 

1 

8 

4 

6 
40 


Macerate  for  several  weeks,  agitating  frequently  until  dissolved, 
and  decant  or  strain  from  imparities.  The  varnish  dries  rapidly  to 
a  colourless,  smooth,  and  glossy  layer. 

Portland  Cements.  H.  le  Chatelier.  (Comptes  Rendus,  xciv., 
867-869.)  The  principal  constituent  of  Portland  cement,  and  the 
most  active  agent  in  its  settiug,  is  the  calcic  silicate,  Si  02,  2  Ca  O. 
This  by  contact  with  water  produces,  among  other  compounds,  a 
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substance  crystallizing  in  hexagonal  plates,  and  playing  the  chief 
part  in  the  hardening  of  the  cement ;  but  the  author  has  not  been 
able  to  determine  its  composition.  Calcic  aluminates  and  ferrates 
are  also  frequently  present  in  Portland  cements. 

Acid-proof  Cement.  (Polyt,  Notizbl.)  One  part  of  caoutchouc 
and  two  parts  of  linseed  oil  are  melted  together,  and  the  mass 
thoroughly  mixed  with  sufficient  white  bole  until  the  proper  con- 
sistence is  obtained.  This  cement  becomes  somewhat  softer  by  heat, 
is  not  attacked  by  hydrochloric  or  nitric  acid,  and  does  not  readily 
harden.  To  facilitate  the  latter,  it  may  be  mixed  with  one-fifth 
litharge  or  red  lead. 

Furniture  Polish.  (New  Remedies.)  The  following  is  much 
used : — 

Olive  Oil 9  parts. 

Oil  of  Amber,  rectified        .         .         .         .  9       ,, 

Oil  of  Turpentine 9       „ 

Tincture  of  Alkanet 1      ,, 

Mix,  and  keep  in  a  well-stopped  bottle.  When  using  it,  pour  a  little 
upon  a  pellet  of  cotton,  apply  it  lightly  to  the  wood  several  times, 
and  then  rub  it  dry  with  a  cotton  rag.  If  the  polish  of  the  furni- 
ture has  only  faded,  it  will  be  entirely  restored.  Of  course,  if  the 
surface  has  been  rendered  rough,  or  has  been  scratched,  it  must- 
first  be  restored  to  its  former  smoothness. 

Silvering  Glass.  G.  Palmieri.  (Gazzeita  Chim.  Ital.,  xii.  206- 
209.)  The  author  has  studied  the  reducing  action  of  glycerol 
on  silver  salts,  and  finds  that  it  may  be  applied  technically  with 
advantage  to  silvering  mirrors,  both  on  account  of  the  economy  of 
the  process  and  the  facility  with  which  it  may  be  conducted.  De- 
tails of  the  process  are  pi-omised  in  a  future  communication. 

Caoutchouc  Oil  as  Preventive  of  Rust.  (( 'hem.  Zeitunr/,  vi.  477.) 
An  oil  is  at  present  brought  to  the  market,  under  the  above  name, 
which  has  proved  really  to  be  efficient  in  preventing  rust,  and  which 
has  also  been  adopted  by  the  German  army.  It  only  requires  to  be 
spread  with  a  piece  of  flannel  in  a  very  thin  layer  over  the  metallic 
surface  which  is  to  be  preserved,  and  allowed  to  dry  up.  Such 
coating  will  afford  an  absolute  security  against  all  atmospheric 
influences,  and  will  not  show  any  cracks  under  the  microscope  after 
a  year's  standing.  To  remove  it,  the  article  has  simply  to  be  treated 
with  caoutchouc  oil  again,  and  washed  after  twelve  to  twenty-four 
hours. 

Removal  of  Fat  Stains  from  Paper.  (From  New  Remedies.)  Oil 
or  fat  stains,  even  when  old,  may  be  removed  from  paper  or  similar 
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fabrics  by  means  of  a  mixture  of  benzol  and  magnesia.  Calcined 
magnesia  is  mixed  with  a  sufficient  quantity  of  benzol  to  produce  a 
mass  which  becomes  granular  after  a  while.  A  little  of  this  mix- 
ture is  rubbed  with  the  finger  upon  the  stain,  and  the  little  granules 
of  magnesia  afterwards  wiped  off.  Fresh  stains  usually  disappear 
entirely,  old  ones  after  a  short  time,  particularly  if  the  treatment 
is  repeated  two  or  three  times.  A  great  advantage  of  this  method, 
originally  introduced  by  Hirzel,  is  this :  that  it  may  be  used  upon 
the  finest  kind  of  paper,  and  that  it  scarcely  affects  printed  paper, 
prolonged  contact  only  rendering  the  printing  paler. 

The  mixture  should  be  preserved  in  well-closed  glass-stoppered 
vials. 

Extract  of  Coffee.  C.  Pavesi.  {Annali  di  CJdm.,  1882,  225.) 
The  author  describes  a  new  method  of  concentrating  and  adminis- 
tering the  valuable  and  useful  constituents  of  coffee,  as  follows  : — 

Eoasted  Coffee  (best) 1  part. 

Refined  Sugar 2  parts. 

Warm  Water q.  s. 

The  coffee  is  exhausted,  in  a  convenient  displacement  apparatus, 
of  all  its  soluble  constituents  by  means  of  the  warm  water  ;  the 
clear  brown  percolate  is  mixed  with  the  sugar  and  evaporated  at  a. 
temperature  not  exceeding  50°  C.  (122°  F.),  in  a  suitable  apparatus, 
to  dryness.  Finally,  it  is  reduced  to  powder,  and  kept  in  well-closed 
vessels. 

The  evaporating  vessel  should  be  shallow,  so  as  to  present  a  large 
surface  to  the  air ;  or,  better  still,  a  vacuum  appai'atus  may  be 
used. 

The  product  is  a  brownish  powder,  of  a  coffee  odour,  a  sweet  and 
slightly  bitter,  very  agreeable  taste,  and  very  soluble  in  cold  water. 
Dissolved  in  boiling  water  it  yields  a  very  fine  cup  of  coffee. 

If  made  into  a  paste  with  tragacanth,  it  may  be  formed  in  tablets., 
or  troches — a  very  convenient  form  of  use. 

Hop  Cordial.     (Neiv  Remedies,  1882,  208.) 

Hops,  Dandelion,  Gentian,  Chamomile,   Stil- 

lingia,  Orange  Peel        .         .  each      2  parts. 

Alcohol 64       „ 

Syrup 1(3       „ 

Water '     .         .     76      „ 

Champagne  Cider.  (Druggists'  Circular.)  The  following  is  said 
to  cnve  a  fine  article  : — 
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Good  ripe  Cider  ....        100  gallons. 

Strained  Honey  .         .         .         .         .    3       ,, 

Skimmed  Milk 4  pints. 

Cologne  Alcohol  .         .         .        .    3  to  4  gallons. 

Mix  the  honey  with  the  cider,  set  the  mixture  aside  for  a  week, 
and  clarify  it  with  the  skimmed  milk.  Then  add  the  alcohol,  and 
after  three  or  four  days  bottle  the  cider,  using  good  corks  and 
fastening  them  with  cord  or  wire.  The  bottles  must  be  kept  in  a 
cool  place,  lying  on  their  side,  for  three  or  four  weeks  before  they 
are  ready  for  use.  Instead  of  the  honey  mentioned  above,  24  lbs. 
of  sugar  may  be  substituted,  and  4  or  5  drachms  of  Russian  isin- 
glass dissolved  in  water  may  be  employed  in  lieu  of  skimmed  milk 
as  a  clarifier. 

Angostura  Bitters.     (Druggists'  Circular.) 


True  Angostura  Bark 

Camomile  Flowers 

Cardamom  Seeds 

Cinnamon     . 

Orange  Peel 

llaisins 

Diluted  Alcohol     . 


5iv- 

SJ- 

5ij- 
5*1- 

si- 

1  lb. 
2$  gals. 


Macerate  for  one  month,  then  press  and  filter. 


Soluble  Prussian  Blue.  M.  V.  Demand  re  (Amer.  Textile 
Record.)  The  usual1  process  for  preparing  soluble  Prussian  blue 
consists  in  precipitating  a  ferric  salt  with  an  excess  of  ferrocyanide 
of  potassium,  and  washing  the  precipitate  on  a  filter  with  distilled 
water  until  the  filtrate  begins  to  show  a  blue  tinge.  The  precipitate 
is  then  dried  at  a  gentle  heat.  As  the  manipulation  is  a  long  one, 
the  author  proposes  instead  the  following  rapid  and  easy  process  : — 

Pare  Prussian  Blue    ....        5  drachms. 
Ferrocyanide  of  Potassium         .        ■.         2\        „ 
Distilled  Water sufficient. 

Rub  the  two  salts  to  a  fine  powder  in  a  mortar,  and  add  from 
2  to  4  pints  of  distilled  watei',  according  to  strength  desired.  After 
half  an  hour's  contact,  with  occasional  agitation,  the  clear  liquor 
may  be  decanted  or  filtered  oil"  from  the  insoluble  portions. 

Shoe  Blacking.  (Zeitschr.  oesierr.  Apoth.  Ver.,  1882,  435.)  Mix 
rapesecd  oil,  1  litre,  with  syrup,  2'5  kilos.,  water,  5  kilos.,  and 
ivory-black,  5  kilos.  ;  then  add  blowly,  stirring  constantly,  sulphuric 
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acid,  2" 5  kilos.,  when  the  mixture  becomes  hot  and  thick  ;  finally, 
stir  in  water,  2"5  kilos. 

Another  formula  is  as  follows  : — Mix  intimately  fine  ivory-black, 
6  parts ;  syrup,  28  parts  ;  sugar,  4  parts ;  fish-oil,  3  parts  ;  and 
sulphuric  acid,  1  part;  set  aside  for  eight  hours,  and  stir  into  the 
mixture  decoction  of  tan,  4  parts;  ivory-black,  18  parts;  and  sul- 
phuric acid,  3  parts,  when  the  mass  may  be  poured  into  boxes. 

Shoe  blacking  free  from  sulphuric  acid  is  made  as  follows : — Boil 
extract  of  logwood,  1  part,  and  bruised  nut-galls,  30  parts,  with 
25  times  their  weight  of  strong  vinegar;  express  the  liquid,  add 
copperas,  8  parts,  and  set  aside  for  twenty-four  hours ;  decant  the 
clear  liquid,  and  add  gnm  arabic,  8  parts;  rock  candy,  100  parts; 
and  syrup,  80  parts  ;  strain  and  mix  with  alcohol,  50  parts  ;  solu- 
tion of  shellac,  40  parts  ;  and  finally,  powdered  indigo,  40  parts. 

New  Receipt  for  Preparing  Shoe  Blacking.  E.  Heim.  (Journ. 
Soc.  Chem.  hid.) 

Beeswax  or  Ceresine 90  parts. 

Spermaceti        .        .        .         .        .        .     30      ,, 

Oil  of  Turpentine 350      „ 

Are  melted,  and  then  mixed  with — 

Borax 10  parts. 

Black 20      „ 

Prussian  Blue 10      „ 

Nitrobenzol 5      ,, 

Tooth  Wash.  (New  Remedies.)  Tooth  washes  prepared  with 
soap  bark  as  a  base  are  not  injurious  to  the  teeth.  The  following 
formulae  are  published  by  Dr.  Hager  : — 


Sennet's  Tooth  Wash. 

Quillaia,  in  moderately  coarse  powder 
Glycerin    ...... 

Diluted  Alcohol         .... 

Oil  of  Gaultheria       .... 

Oil  of  Peppermint     .... 


20  parts. 
20      „ 

.    q.  S. 

.    q.  S. 

.    q.  s. 


Macerate  the  quillaia  with  the  glycerin  and  180  parts  of  dilnted 
alcohol,  and  enough  of  the  oils  to  flavour  the  mixture,  for  twenty- 
four  hours,  occasionally  agitating.  Then  filter  and  add  enough 
diluted  alcohol  to  make  the  product  weight  200  parts. 
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Meyer's  Tooth  Wash. 

Quillaia,  in  moderately  coarse  powder      .      50  parts. 

Peppermint  Water 300      ,, 

Alcohol 300      „         ■ 

Macerate  for  a  few  days,  then  add — 

Cochineal,  powdered        ....         1  part. 

Peppermint  Water 100  parts. 

Glycerin 100      „ 

Oil  of  Gaultheria 1-5  part. 

Again  macerate  during  one  day,   occasionally  shaking.      Finally 
add — 

Peppermint  Water,  enough  to  make      .     1000  parts. 

Lastly,  filter. 

Harmless  Hair  Dye.  A.  Naquet.  (Moniteur  Scientifique  [3], 
xii.  880.)  Dissolve  100  parts  of  bismuth  in  the  smallest  possible 
quantity  of  ordinary  nitric  acid  (about  280  parts).  To  this  liquor- 
add  a  solution  of  75  parts  of  tartaric  acid  in  water,  and  then  a  rather 
considerable  quantity  of  water  to  ensure  complete  precipitation. 
The  whole  is  then  thrown  upon  a  filter,  and  the  residue  washed  with 
water  until  the  washings  are  no  longer  acid.  The  magma  left  on 
the  filter  is  then  put  into  a  dish,  and  solution  of  ammonia  gradually 
stirred  in  until  all  is  dissolved.  The  magma  derived  from  \\  kilo- 
grams of  bismuth  will  require  08  or  0-9  litre  of  ammonia.  To  this 
liquor  is  added  75  parts  of  hyposulphite-  of  soda  in  powder,  and 
when  the  salt  is  dissolved  the  product  is  filtered  and  put  into 
bottles.  In  this  state  it  is  ready  for  sending  into  commerce,  but  it 
is  of  advantage  to  add  one  or  two  per  cent,  of  glycerin  ;  no  addition 
of  alcohol  is  necessary.  The  liquid  so  prepared  would  contain  about 
5  per  cent,  of  bismuth.  It  may  be  further  diluted  with  water  if 
desired. 

The  hair  or  beard  when  saturated  with  this  liquid  acquires  after 
five  or  six  hours  a  deep  chestnut  colour.  Upon  washing  the  hair 
this  colour  disappears,  giving  place  to  a  delicate  flaxen  colour.  B}- 
repeating  the  operation  daily  a  stage  is  arrived  at  when,  after  pass- 
ing through  all  the  intermediate  shades,  the  deep  chestnut  colour 
remains  persistent. 

Cosmetic  Preparations.     (New  Remedies,  February,  1883.) 

Eose  Bandoline. — Digest  800  grains  of  tragacanth  with  1  quart  of 
rose-water  for  two  days  at  a  gentle  heat  in  a  closed  vessel.  Strain 
the  mixture,  and  perfume  it  with  oil  of  rose. 
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Or,  macerate  1  part  of  quince  seed  with  40  parts  of  rose-water 
for  several  hours,  repeatedly  agitating ;  strain  the  mixture,  and 
perfume  it  with  oil  of  rose. 

Almond  Bandoline. — Prepared  like  the  preceding,  except  that  oil 
of  bitter  almonds  is  used  for  scenting. 

If  either  of  the  above  are  wanted  coloured,  an  ammoniacal  solu- 
tion of  carmine  may  be  used. 

Brilliantine. — Mix  1  part  of  glycerin  with  3  parts  of  castor  oil 
and  60  parts  of  alcohol.     Perfume  according  to  taste. 

Creme  de  Mauve. — Mix  1  part  of  glycerin  with  1  part  of  alcoholic 
extract  of  jasmin,  and  colour  with  a  little  fuchsine. 

Used  to  impart  gloss  to  the  hair. 

Oleolisse  Tonique  (de  Piver). — Dissolve  5  jDarts  of  castor  oil  in 
15  parts  of  alcohol,  and  flavour  with  oil  of  bergamot  or  oil  of 
Portugal. 

Hungarian  Cosmetic. — Melt  30  parts  of  white  wax  on  a  water- 
bath,  and  add  20  parts  of  powdered  almond  soap,  and  20  parts  of  a 
solution  of  1  part  of  gum  arabic  in  60  parts  of  rose-water.  Stir  the 
mixture  until  it  cools,  and  perfume  it  with  1  part  of  oil  of  bergamot, 
or  |-  part  of  oil  of  rose. 

By  adding  umber  or  lamp-black,  the  mass  may  be  coloured  brown 
or  black. 

Bay  Bum  (artificial)  : — 


Tincture  of  Bay  leaves  (1  of  bay  leaves, 

10  of  alcohol)  . 
Oil  of  Bay 
Borax 

Carbonate  of  Ammoniun 
Kose-water 


6  ounces. 
60  grains. 
1  ounce. 
1      ,. 
1  quart. 


Extrait  Vegetal 


Essence  of  Vanilla    (1  of  van 

alcohol.)    . 
Extract  of  Orange  Flowers 

,,  Jasmine   . 

,,         Bose 

,,  Tuberose  . 

Alcohol      .... 
Kose-water 


11a,   30  of 


2  parts. 

1  part. 

1      » 

1      „ 

1      » 
16  parts. 
20      ,, 


Amandine  (for  softening  and  beautifying  the  skin). — Make  a 
syrup  from  1  part  of  sugar  and  \  part  of  water.  Mix  8  parts  of  the 
syrup  with  2  parts  of  almond  soap  cream,  until  a  homogeneous  mass 
is  obtained,  to  which  is  to  be  added,  under  constant  stirrino-,  200 
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parts  of  almond  oil,  previously  perfumed  with  2  parts  of  oil  of  bitter 
almonds,  2  parts  of  oil  of  bergamot,  and  1  part  of  oil  of  cloves. 

The  mixture  of  tbe  almond  oil  with  the  syrupy  mass  requires 
some  practice  and,  particularly  towards  the  end,  when  tbe  mass 
becomes  stiffer,  a  considerable  expenditure  of  force. 

Almond  Soap  Cream  is  prepared  by  melting  250  parts  of  pure 
lard  and  mixing  with  tbe  melted  fat  100  parts  of  solution  containing 
2.5  per  cent,  of  caustic  potash.  The  latter  must  be  added  very 
slowly,  and  under  constant  stirring.  When  all  is  added  it  is 
gradually  allowed  to  cool,  the  stirring  being  continued.  It  is  then 
transferred  to  a  mortar,  and  triturated  with  addition  of  6  parts  of 
alcohol  and  ±  part  of  oil  of  bitter  almonds,  until  it  is  creamy  and 
homogeneous. 

Olivine. — Four  parts  of  powdered  gum  arabic  and  12  parts  of 
honey  are  intimately  mixed,  and  the  mixture  triturated  with  6  parts 
of  Castile  soap  and  with  two  yolks  of  egg  for  every  ounce  of  gum 
arabic  used.  To  this  is  gradually  added,  under  continued  tritura- 
tion, a  previously  prepared  mixture  of  GO  parts  of  finest  olive  oil,  2 
parts  of  oil  of  sesame,  2  parts  of  oil  of  bergamot,  2  parts  of  oil  of 
lemon,  1  of  oil  of  cloves,  £  of  oil  of  thyme,  and  £  of  oil  of  cinnamon, 
and  the  whole  thoroughly  triturated  until  a  homogeneous  mass 
results. 

Almond  Paste. — Sixteen  parts  of  blanched  bitter  almonds  are 
rubbed  to  a  fine  paste,  and  this  is  gradually  added  to  an  intimate 
mixture  of  30  parts  of  honey,  15  parts  of  yolk  of  egg,  30  parts  of 
almond  oil,  -}  part  of  oil  of  bergamot,  and  -i  part  of  oil  of  cloves. 

Hose  Mill-  (Lait  de  Rose). — One  part  of  finely  rasped  Castile  soap 
is  dissolved,  with  a  very  gentle  beat,  in  4  parts  of  rose-water ;  1 
part  of  white  wax  and  1  part  of  spermaceti  are  next  added,  and, 
when  they  are  melted,  a  strained  almond  mixture  is  added,  prepared 
from  10  parts  of  blanched  sweet  almonds  and  1000  parts  of  water. 
The  addition  must  be  made  gradually  and  under  continuous  stirring. 
Finally,  150  parts  of  alcohol  and  8  parts  of  oil  of  rose  are  thoroughly 
incorporated  with  the  mixture. 


FraiHjijianni  Sac 
Orris  Root,  powdered 
Vetiver,  powdered    . 
Sandal  Wood,  powdered 
Oil  of  Xeroli    . 

,,      Hose 

,,  Sandal  Wood 
Musk  Bag,  powdered 
Civet 


el  Poicdcr. 

.  1500  parts. 

•  120  „ 

•  120  ,, 
.        2  „ 

2  „ 

2  „ 

•  20  „ 
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Heliotrope  Sachet  Powder. 


Orris  Boot,  powdered 

Rose  Leaves,  powdered 

Tonka  Bean,  powdered 

Vanilla,  powdered    . 

Musk 

Oil  of  Bitter  Almonds 


1000  parts. 
500 
250 
120 

4 

3 


New  Receipts  for  Eau  de  Cologne.  (New  Remedies,  1882,  252.) 
A  very  pleasant,  simple,  and  readily  prepared  Cologne  may  be  made 
by  the  following  formula  : — 


Oil  of  Orange  Flowers  (Neroli) 

,,      Lavender  (Mitcham) 

,,      Rosemary         . 

„      Lemon     . 

,,      Bergamot 
Tincture  of  Musk 
Acetic  Ether 
Water 
Alcohol 


4  parts. 
4 


16 

1 

1 

158 

800 


Add  the  oils,  tincture  of  musk,  and  acetic  ether  to  the  alcohol ; 
then  add  the  water,  and  set  the  mixture  aside,  in  glass-stoppered 
bottles,  until  it  has  become  perfectly  clear  and  limpid.  Draw  off 
the  clear  liquid,  or  filter  it  through  paper. 

A  very  superior  Cologne  may  also  be  prepared  thus  :  — 


Oil  of  Orange  Flowers  (Neroli),  petale 


„      Rosemary 

,,      Orange,  bitter 

„      Lemon  . 

,,      Bergamot 
Alcohol,  deodorized 
Water,  distilled 


3  ozs. 

1 

2 


G  gall. 
q.  s. 


Dissolve  the  oils  in  the  alcohol ;  to  five  gallons  of  the  mixture 
add  slowly  and  while  stirring  enough  distilled  water  to  render  the 
liquid  very  slightly  opaque.  Then  add  the  reserved  gallon,  which 
should  render  the  licmid  clear  again,  and  set  the  mixture  aside  for 
several  weeks.     Finally  filter. 

Eau  de  Cologne. — (New  Remedies,  February,  1883.)  A  very 
pleasant  and  refreshing  eau  de  Cologne,  much  resembling  that  sold 
with  the  trade  mark  "  Springbrunn,"  may  be  obtained  as  follows  : — 

Dissolve  15  parts  of  oil  of  orange-peel,  15  of  oil  of  lemon,  and  G 
of  oil  of  bergamot  in  3,000  parts  of  finest  Cologne  spirit.      (It  is 
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absolutely  necessary  that  only  the  purest  and  finest  oils  and  alcohol 
be  used.) 

Also  dissolve  1  part  of  oil  of  neroli  (petale)  and  1*5  parts  of  oil 
of  orange  (peiits  grains)  in  1,000  parts  finest  rectified  rye  spirit. 

After  standing  for  five  or  ten  days,  both  liquids  are  mixed.  It 
is  best  to  distil  the  mixture,  since  the  odours  are  better  blended 
thereby  ;  but  it  may  also  be  aged  by  allowing  it  to  stand  for  a  time. 

To  the  distillate  are  added  2  parts  of  the  finest  oil  of  rosemary, 
and  the  liquid  then  put  up  in  small  well-corked  vials,  which  must 
be  kept  in  a  cool,  shady  place. 

Perfumes.  A.  Vomacka.  (Rtmdschau,  1882,  651.)  The  author 
recommends  the  following  preparations  as  being  of  excellent  quality  ; 
the  alcohol  used  should  be  distilled  from  wine,  except  where  other- 
wise directed. 

Eau  de  Brettfeld. — Digest  for  three  days  orris  root,  230  grams  ; 
in  spirit  of  wine  2,000  grams,  and  add  a  tincture  prepai-ed  from 
spirit  of  wine,  300  grams  ;  oil  of  lemon,  70  drops  ;  Turkey  oil  of 
rose,  GO  drops ;  oil  of  neroli  bigarade,  70  drops  ;  and  musk,  0'15 
gram. 

Eau  de  Cologne. — Dissolve  oil  of  orange  and  oil  of  lemon,  each 
15  grams ;  oil  of  bergamot,  6  grams,  in  rectified  spirit  of  wine, 
3,000  grams.  Also  dissolve  oil  of  neroli  petale,  1  gram ;  oil  of 
neroli  bigarade,  1*5  gram,  in  rectified  spirit  of  rye,  1,000  grams. 
After  five  or  ten  days,  mix  the  two  solutions.  The  fragrance  im- 
proves by  age ;  but  a  more  delicate  odour  is  produced  by  distilling 
the  mixture.     To  the  distillate,  2  grams  oil  of  rosemary  is  added. 

Extrait  d?  Heliotrope. — Dissolve  heliotropin,  1  gram,  in  rectified 
spirit  of  wine,  100  grams ;  the  addition  of  0"1  gram  ambergris 
renders  the  perfume  more  permanent. 

Sachet  d' Heliotrope. — Dissolve  heliotropin,  1  gram,  in  spirit  of 
wine,  25  grams,  and  incorporate  the  solution  with  granulated  orris 
root,  200  gi'ams  ;  after  partial  drying  in  the  air,  put  into  suitable 
bags.  Black  silk  absorbs  the  odour  best  and  retains  it  longest ; 
next  follow  in  the  order  given — blue,  red,  green,  and  yellow  silk. 

Hair  Oil  Perfumes.     A.  V.  Leitmeritz.     (Pharmaceut.Zeituwj.) 

1.  01.  jasmin,  40  grams;  ol.  caryoph.,  1  gram  ;  ol.  bergamot,  22.") 
grams  ;  ol.  citri  cort.,  10  gtt. ;  ol.  rosmarini,  0  gtt.  ;  ol.  neroli,  25  gtt. ; 
ol.  thymi,  1  gtt. 

2.  Ol.  bergamot,  100  grams;  ol.  citri  cort.,  30  grams;  ol.  petit- 
grain,  1m  grams;  ol.  rosmarini,  lavaud.,  citronellffi,  of  each  1  gram; 
musk,  \  grain. 
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3.  01.  bergaraofc,  32  grams;  ol.  citri  cort.,  1  gram;  ol.  rosarum, 
4  grams  ;  musk,  |  gram. 

Another  correspondent  recommends  the  following:  — 

To  1  kilo,  of  oil  add  oils  of  geranium,  verbena,  and  thyme,  of 
each  2  grams,  and  musk  |  gram,  previously  rubbed  with  2  grams 
of  white  sugar.     Digest  and  filter. 

Castor  Oil  Pomade.     (Pharm.  Centralhalle.) 

Castor  Oil 630  parts. 

Vaseline 170      „ 

Yellow  Wax 100      „ 

Melt  the  vaseline  and  yellow  wax  together,  add  the  castor  oil, 
and  perfume  to  fancy. 

Kefir,  a  New  Milk  Ferment.  {Brit.  Med.  Journ.,  May  12,  1883.) 
Whilst,  during  the  last  few  years,  koumiss  has  been  introduced  into 
Western  Europe,  and  even  into  America,  a  new  drink  prepared 
from  cow's  milk  by  a  process  of  fermentation  imperfectly  under- 
stood, is  coming  into  use  in  Russia.  This  drink  is  kefir,  and  it  has 
for  long  formed  the  chief  article  of  diet  among  the  mountaineers  in 
the  neighbourhood  of  Mount  Elbruz  and  Kasbek,  in  the  Caucasus. 
It  forms  a  thick  white  fluid,  with  a  faintly  acid  flavour,  said  to 
resemble  certain  light  wines.  The  mountaineers  themselves  call  it 
"  ghippo."  The  inhabitants  of  the  plains  near  the  Caucasus,  and 
the  Russian  settlers,  who  term  it  kefir,  kifir,  or  khiafar,  make  use 
of  it,  not  for  the  table,  but  as  a  popular  remedy  for  anaemia,  struma, 
gastric  catarrh,  and  chronic  bronchitis.  According  to  the  Moscow 
Medical  Gazette,  where  a  contribution  on  the  subject  has  recently 
appeared,  Dr.  Kern  being  the  author,  the  preparation  of  kefir  is 
very  simple.  The  mountaineers  make  it  by  filling  a  bag  made  of 
goat-skin  with  milk,  then  a  tenacious  mass,  of  the  size  of  a  walnut, 
of  a  material  which  they  term  "  kefir-seed,"  and  the  precise  origin 
of  which  is  unknown,  is  added  to  the  milk.  In  a  few  hours  the 
process  of  fermentation  sets  in  actively.  When  prepared  in  wooden 
or  glass  vessels,  the  kefir  tastes  better.  After  a  lapse  of  twenty-four 
hours  a  weak  kefir  is  pi'oduced  ;  when  the  process  is  allowed  to 
continue  for  three  days,  the  kefir  becomes  very  strong.  The  source 
of  the  ferment  is  scrupulously  concealed  by  the  Caucasian  mountain- 
eers, who,  with  the  humour  of  the  English  cook  who  once  sold 
a  secret  for  making  "  fundied  cheese,"  the  "secret"  being  that  the 
cheese  must  be  fundied  after  toasting  and  before  the  addition  of 
pepper,  cannot  be  persuaded  to  enlighten  strangers  to  any  greater 
extent  than  in  supplying  a  small  sample  of  the  ferment,  in  the  form 
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of  dry,  dark-brown,  earth-like  masses,  but  steadfastly  refusing  to 
say  whence  they  are  obtained.  One  of  these  fragments  dropped 
into  milk  begins  rapidly  to  effervesce,  turns  milk-white,  and  assumes 
the  form  of  a  mulberry ;  then  fermentation  proceeds  at  once.  If 
a  piece,  thus  transformed,  be  dropped  into  another  bowl  of  milk,  it 
rapidly  increases  in  size,  and  also  causes  fermentation.  Dr.  Kern 
has  carefully  examined  specimens  of  this  "  kefir-seed,"  which  con- 
sists chiefly  of  masses  of  zoogloea,  holding  together  collections  of 
a  bacterium  which  he  calls  Dispora  Caucasica.  The  yeast-fungus, 
Saccharomyces  cerevisice,  is  always  found  associated  with  this  new 
germ.  "  Kefir-seed  "  retains  its  vitality  after  remaining  for  months 
in  its  dry  condition.  Dr.  Kern  has  a  great  belief  in  the  future  of 
kefir,  which  has  all  the  virtues  of  koumiss,  and  possesses  one  great 
advantage  over  the  latter  fluid,  in  that  it  is  just  as  good  when 
prepared  from  cow's  as  from  mare's  milk. 

The  Oleates  and  Oleo-Palmitates  in  Skin  Diseases.  Dr.  J.  V. 
Shoemaker.  (Glasgow  Medical  Journal,  October,  1882.  From 
a  paper  read  before  the  Medical  Society  of  Pennsylvania.)  The 
author  claims  to  have  introduced,  for  the  first  time,  the  use  of 
chemically  true  oleates,  in  contradistinction  to  those  introduced  by 
Mr.  John  Marshall  in  this  country,  which  are  here  described  as 
simply  solutions,  and  not  true  oleated  compounds.  Shoemaker's 
oleates  are  prepared  by  the  double  decomposition  of  sodium  oleate 
with  solutions  of  neutral  salts,  the  former  being  prepared  by 
saponification  of  oleic  acid,  with  a  solution  of  sodium  hydrate.  A 
solution  of  the  sodium  oleate  in  eight  parts  of  water  is  precipitated 
by  a  neutral  salt,  and  the  precipitate,  washed  and  dried,  is  the 
oleate  required.  The  oleates  of  mercury,  atropia,  quinia,  and  anti- 
mony, with  their  therapeutical  action,  were  considered,  and  Dr. 
Shoemaker  claimed  to  have  first  introduced  the  oleates  of  lead  and 
bismuth,  in  1879,  before  the  Society.  The  following  oleates  were 
also  brought  forward  and  shown  for  the  first  time. 

1.  Oleate  of  Zinc,  made  by  decomposing  a  sodium  oleate  with 
a  saturated  solution  of  zinc  sulphate,  boiling  out  and  drying  the 
precipitate,  and  reducing  it  to  an  impalpable  powder.  One  part  of 
this  powder,  melted  with  three  of  a  fatty  vehicle,  makes  a  suitable 
ointment.  Zinc  oleato  is  a  fine  pearl-coloured  powder,  with  a  soft 
soapy  feel,  very  much  like  powdered  French  chalk.  The  very  best 
results  are  obtained  from  using  it  simply  as  a  dusting  powder,  as  in 
Cases  of  excessive  sweating  of  the  feet,  hands,  or  other  parts,  and  in 
Beborrhoea  oleosa  affecting  the  face;  it  is  the  most  reliable  remedy 
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in  eczema  vesiculosum,  in  erythema  about  the  groins  and  axilla1, 
and  in  herpes. 

2.  Oleate  of  Copper,  obtained  by  double  decomposition  with  a 
saturated  solution  of  copper  sulphate.  The  washed  precipitate 
melted  with  either  4  or  9  parts  of  cosmoline,  fat,  or  lard,  gives 
respectively  a  20  or  a  10  per  cent,  of  oleate  of  copper  ointment. 
Applied  to  the  unbroken  skin  the  oleate  of  copper  rapidly  penetrates 
deeply  into  the  parts,  particularly  into  the  follicles,  and  will  produce 
slight  stimulation;  applied  to  the  broken  skin  it  acts  as  a  stimulant, 
and  an  insoluble  albuminate  is  formed,  which  coats  over  the  surface 
and  supplies  the  place  of  the  abraded  skin.  This  oleate  is  specially 
useful  in  cases  of  ringworm,  the  ointment  being  lightly  rubbed  in 
night  and  morning  ;  the  parts  should  be  well  washed  with  soap  and 
water  to  start  with,  but  afterwards  only  every  ten  or  twelve  days. 
Epilation  is  not  always  necessary  in  this  method  of  treatment. 
This  ointment  is  also  a  useful  application  for  indolent  ulcers,  warts, 
corns,  and  bunions. 

3.  Oleate  of  Aluminum,  prepared  by  decomposing  sodium  oleate 
with  aluminum  sulphate;  the  washed  precipitate  mixed  with  equal 
parts  of  lard  gives  the  ointment  the  author  uses.  This  ointment  is 
semi-solid,  dark  brown  in  colour,  and  has  a  most  powerful  astrin- 
gent action.  It  very  rapidly  checks  mucopurulent  discharges  in 
eczema.  The  author  also  recommends  it  as  a  dressing  in  foul 
ulcers,  abscesses,  sinuses,  burns,  and  scalds ;  in  these  cases  it  coagu- 
lates albumen,  ccnstringes  the  vessels,  and  has  an  antiseptic  action. 

4.  Oleate  of  Iron. — The  precipitate  thrown  down  on  adding  fer- 
rous sulphate  to  sodium  oleate  is  converted,  by  boiling,  into  ferric 
oleate  ;  and  this  may  either  be  used  pure  or  made  into  an  ointment 
with  an  equal  part  of  a  fatty  base.  "  When  prepai'ed  in  the  above 
manner,  it  occurs  in  a  reddish  brown  paste,  inodorous,  leaving  a 
styptic  taste,  and  readily  soluble  in  fats,  which  hold  in  combination 
about  30  per  cent,  of  oxide  of  iron,  forming  a  powerful  and  impor- 
tant therapeutic  remedy."  Used  topically,  it  is  non-irritating; 
applied  to  an  ulcerating  surface,  it  is  mildly  astringent.  The 
author  recommends  it  for  its  constitutional  as  well  as  its  local 
effects,  advising  that  a  small  piece  should  be  rubbed  into  the  axillae 
and  inguinal  regions  two  or  three  times  a  day  ;  from  its  use  in  this 
way  he  reports  "  excellent  constitutional  (systemic)  results "  in 
those  who  had  a  weak  pulse,  a  pale  and.  flabby  condition  of  skin, 
aud  deranged  digestive  organs,  unable  to  bear  the  ordinary  chaly- 
bcates.     In  scrofula  also  he  has  used  it  with  marked  effect. 

5.  Oleate  of  Arsenic,  obtained  by  making  arsenious  chloride  by  the 
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cautious  saturation  of  hydrochloric  acid  with  metallic  arsenic ;  the 
solution  thus  obtained  precipitates  the  oleate  required  from  the 
sodium  oleate.  Twenty  grains  of  this  with  1  ounce  of  a  fatty  base 
form  the  author's  ointment,  which  is  soft,  yellowish,  having  no 
action  on  the  skin  except  when  this  is  abraded,  or  in  wounds,  ulcer- 
ating and  granulating  surfaces,  in  which  conditions  it  will  excite 
active  inflammation  and  destroy  the  tissues  to  some  depth.  It  is  of 
value  in  lucus,  especially  the  ulcerating  variety,  and  also  in  the 
tubercular  variety  after  the  parts  have  been  thoroughly  scraped.  It 
may  be  applied  also  in  ulcerating  epithelioma,  in  warts,  condylomata, 
nosvi,  corns,  etc.  ;  opium,  belladonna,  hyoscyamus,  and  aimica  may 
be  combined  with  it. 

6.  Oleate  of  Silver  is  prepared  by  precipitating  sodium  oleate  with 
a  saturated  solution  of  silver  nitrate,  washing  the  precipitate  with 
boiling  water,  drying  it,  and  reducing  it  to  fine  powder.  Of  this  an 
ointment  may  be  made;  strength,  1  drachm  to  the  ounce.  The  salt 
is  brownish  yellow  in  colour,  the  ointment  dark  brown,  soft  and 
pliable.  The  simple  oleate  may  be  sprinkled  over  old  chronic 
ulcers,  old  sores,  and  exuberant  granulations,  when  it  will  set  up  a 
healthy  condition  in  the  parts.  The  ointment  coats  over  an  abraded 
surface  by  combining  with  the  albumen,  and  causes  contraction  of 
the  blood-vessels  ;  it  is  valuable,  in  the  strength  10-20  grains  to  the 
ounce,  as  an  application  in  erysipelas,  a  stronger  ointment  being  used 
at  the  margin  to  prevent  extension  of  the  disease.  It  has  been  used 
also  in  superficial  lupus,  boils,  and  carbuncles. 

The  oleates  of  magnesium,  lithium,  calcium,  antimony,  tin,  and 
others,  have  been  prepared  by  similar  processes,  but  are  at  present 
of  little  therapeutic  value. 

The  author  claims  for  these  oleates  the  following  advantages : 
their  deep  penetration ;  their  freedom  from  rancidity  ;  their  clean- 
liness of  application  ;  their  great  economy  ;  and  their  antiseptic 
action. 

Antiseptic  Treatment  of  Wounds.  (From  Chem.  and  Dmgg.) 
Carbolic  acid,  as  the  sole  application  in  the  antiseptic  treatment,  is 
somewhat  out  of  favour  in  some  quarters,  on  account  of  cases  of 
carbolic  acid  intoxication  which  have  been  observed.  Iodoform, 
which  was  considered  at  first  to  be  a  most  vahiable  substitute,  has 
also  been  somewhat  discredited  by  reports  of  fatal  results.  It 
appears,  however,  in  such  cases  to  have  been  used  somewhat  reck- 
lessly. During  flu;  late  war  in  Egypt  the  English  surgeons  found 
that  the  most  reliable  provisional,  as  well  as  permanent*  dressing 
consisted  in  the  dusting  of  the  parts  with  iodoform,  after  thorough 
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irrigation  with  a  2i  per  cent,  solution  of  carbolic  acid,  or  the  appli- 
cation of  a  solution  of  chloride  of  zinc,  and  subsequent  dressing  by- 
means  of  a  strip  of  oil-silk,  or  what  is  known  as  "  Lister's  pro- 
tective," and  a  few  layers  of  gauze  or  borated  lint  or  cotton. 
Liicke,  of  Strasburg,  recommends  naphthalin,  and  Dr.  Fowler,  of 
Brooklyn,  endorses  this  recommendation  in  a  paper  published  in  the 
"Proceedings"  of  the  Medical  Society  of  King's  County,  especially  in 
certain  cases,  such  as  the  wounds  made  by  operations  per  vaginam, 
those  in  the  rectum  and  oral  cavity,  and  the  cavities  remaining 
after  extirpation  of  masses  of  infiltrated  and  suppurating  lymphatic 
glands,  when  the  application  of  chloroform  or  iodoform  would  be 
regarded  as  unsafe.  He  uses  the  naphthalin  as  a  fine  powder.  After 
thoroughly  disinfecting  the  wound — if  not  already  aseptic — and 
surrounding  parts  with  a  solution  of  carbolic  acid  or  chloride  of 
zinc,  suturing  and  making  proper  provision  for  drainage,  the  parts 
to  be  dressed  are  covered  with  a  narrow  strip  of  oil-silk  previously 
dipped  in  a  1  to  40  solution  of  carbolic  acid,  and  having  a  per- 
foration here  and  there  to  facilitate  the  egress  of  whatever  secretions 
may  accumulate  beneath  it,  as  well  as  to  permit  the  vapour  of  the 
naphthalin  to  penetrate  to  the  wound  itself.  This  also  serves  the 
purpose  of  preventing  the  dressings  from  adhering  upon  removal. 
Over  this  a  roll  of  absorbent  cotton,  about  half  an  inch  in  diameter, 
previously  wrung  out  of  the  solution  of  carbolic  acid  or  chloride  of 
zinc,  is  disposed  as  a  ring  encircling  the  wound  and  adjacent  sur- 
face. "Within  the  space  thus  isolated  powdered  naphthalin,  about 
a  quarter  of  an  inch  in  depth,  is  sprinkled,  a  dressing  of  absorbent 
cotton  placed  over  it,  and  a  muslin  roller  over  all.  This  dressing 
is  not  disturbed  until  the  wound  secretions  make  their  appearance 
through  and  soil  the  bandages,  or  some  other  indications  exist  for 
their  removal. 

Antiseptic  Properties  of  Carbonic  Acid.  Prof.  H.  Kolbe. 
(Scientific  American,  from  Chemiker  Zeitung.)  The  first  experiment 
in  this  direction,  made  by  putting  a  piece  of  beef  on  a  plate  under 
a  glass  bell  jar  of  carbonic  acid,  was  unsatisfactory.  Before  the  end 
of  the  week  a  putrid  odour  was  perceptible,  and  the  parts  in  con- 
tact with  the  plate,  where  no  carbonic  acid  could  reach  them, 
showed  an  alkaline  reaction. 

The  results  were  better  when  the  meat  was  suspended,  so  as  to 
hang  freely,  in  a  vessel  filled  with  carbonic  acid. 

The  experiment  was  repeated  in  apparatus  of  various  sizes.  The 
meat  to  be  preserved  was  hung  on  a  tinned  iron  hook  that  moved 
along  a  horizontal  iron  rod  in  a  cylinder  made   of  sheet  tin.     On 


o36  YEAR-BOOK    OF    PHARMACY. 

the  bottom  of  the  cylinder  was  a  porcelain  dish  to  catch  the  dropping 
liquid  from  the  meat,  and  in  the  side  of  the  cylinder,  just  above  the 
dish,  a  tubulus  was  soldered  on  air-tight,  and  through  it  passed  a 
short  glass  tube  connected  with  a  rubber  tube  for  introducing  the 
carbonic  acid  gas.  The  rubber  tube  could  be  closed  quickly  and 
tightly  by  means  of  a  pinchcock.  The  cylinder  also  had  a  gutter 
around  the  top,  into  which  the  lid  fitted,  and  which  was  half  full  of 
glycerine.  A  tubulus  was  also  soldered  into  the  top  of  the  metallic 
cover,  and  provided  with  a  glass  tube  like  the  lower  one. 

The  glycerine  acted  like  a  water  seal,  and  when  the  vessel  was 
closed,  carbonic  acid  from  a  Kipp's  constant  apparatus  was  passed 
in  by  the  lower  tubulus,  and  expelled  the  air  through  the  upper  one, 
which  was  left  open.  When  nearly  all  the  air  may  be  supposed  to 
have  been  displaced  by  carbonic  acid,  the  two  rubber  tubes  are 
securely  clamped. 

The  first  series  of  experiments  were  made  in  winter,  the  second 
in  the  hot  months  of  summer.  The  cylinder  containing  the  meat 
stood  in  the  warmest  room  of  the  author's  laboratory,  which  being 
on  the  south  side  was  exposed  to  the  sun's  rays  for  the  greater 
part  of  the  day,  and  at  noon  the  temperature  rose  to  32°  C. 
(90°  F.) 

Pieces  of  freshly  killed  beef,  weighing  from  two  to  five  kilos. 
(4|  to  11  lb.),  including  bone  aud  fat,  were  used. 

A  week  after  the  beef  had  been  put  in  the  cylinder  of  carbonic 
acid,  it  could  not  be  distinguished  by  appearance,  colour,  or  odour 
from  fresh  meat.  It  reacted  slightly  but  distinctly  acid  every- 
where. 

After  being  cai^efully  washed  off,  it  was  boiled  in  water.  The 
broth  made  from  it  smelt  and  tasted  just  like  that  from  fresh  meat, 
aud  the  meat  itself,  if  not  boiled  too  long,  was  soft  and  tender,  not 
stringy. 

Meat  suspended  in  carbonic  acid  for  two  weeks  had  the  same 
qualities  as  the  other,  except  that  it  looked  greyer,  but  within  it 
was  red  and  juicy.  The  broth  made  from  it,  as  well  as  the  meat 
itself,  had  a  pleasant  flavour,  and  only  a  very  sensitive  palate  could 
distinguish  a  slight  difference  in  the  tasto  of  this  broth  and  that 
from  fresh  meat.  In  a  few  cases  the  meat  as  well  as  the  soup  had 
a  slightly  acid  taste,  which  was  completely  removed  by  putting  in  a 
very  small  quantity  of  carbonate  of  potash.  Meat  kept  in  carbonic 
acid  for  three  weeks  was  as  good  as  that  left  there  for  two  weeks, 
but  was  softer  than  fresh  meat,  aud  required  less  time  to  cook  it,  or 
to  obtain  good  broth. 
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After  being  kepb  in  carbonic  acid  for  four  or  five  weeks,  the  meat 
was  still  free  from  putrid  smells,  but  the  broth  made  from  it  did 
not  taste  as  good  as  fresh  bouillon. 

The  experiments  were  not  continued  any  longer. 

From  this  it  will  be  seen  that  carbonic  acid  is  an  excellent  preserva- 
tive for  beef,  which  will  retain  its  flavour  in  it  for  several  weeks. 

It  is  worthy  of  note  that  mutton  acts  quite  differently,  and  after 
being  kept  in  carbonic  acid  gas  for  a  week,  it  begins  to  have  a  putrid 
smell. 

Veal  does  not  keep  as  long  as  beef.  No  experiments  have  been 
made  with  game  or  fowls. 

Fish,  oysters,  and  fruit  only  keep  a  short  time. 

This  property  of  carbonic  acid  to  preserve  beef  a  long  time  will 
scarcely  become  of  any  great  practical  importance,  but  may  find  use 
where  carbonic  acid  is  given  out  in  abundance  from  the  earth.  At 
the  Nauheim  baths  there  are  dry  wells  in  which  almost  unlimited 
quantities  of  carbonic  acid  stream  forth  and  are  pumped  out  to  be 
used  for  making  soda  water,  and  for  other  purposes.  It  would  be 
worth  while  to  try  how  long  beef  could  be  kept  fresh  by  hanging  it 
on  a  rope  in  such  a  well. 

The  experiments  described  give  rise  to  many  other  queries,  such 
as  whether  light  has  any  effect  on  the  preservative  power  of  carbonic 
acid. 

The  author  does  not  propose  to  extend  his  experiments  any 
further,  and  leaves  the  field  free  for  others  who  wish  to  study  the 
chemical  and  physiological  changes  and  reactions. 

Calx  Sulphurata  and  Sulphide  of  Calcium.  (New  Remedies,  May, 
1883.)  A  peculiar  product,  obtained  by  calcining  about  seven  parts 
of  finely-powdered  gypsum  and  one  part  of  powered  charcoal  in  a 
covered  crucible,  has  long  been  used  in  medicine,  and  has  been 
officinal  in  various  pharmacopoeias.  The  proportions  of  gypsum 
and  charcoal  vary  in  the  latter  between  eight  and  three  of  the 
former  to  one  o£  the  latter.  Soubeiran  advises  to  mix  eight  of 
gypsum,  four  of  lampblack,  and  enough  of  a  fatty  oil  to  make  a 
mass.  Other  formula  prescribe  caustic  lime  and  sulphur.  The 
homoeopaths  prepare  it  by  heating  equal  parts  of  finely-powdered 
oyster-shells  and  flowers  of  sulphur  for  ten  minutes  to  a  white  heat. 
One  of  the  old  names  of  this  preparation  is  Hejjar  Sulplmris 
Calcareum,  and  this  is  the  name  it  is  known  by  in  homoeopathic 
practice.  None  of  the  above  processes  yields  a  pure  sulphide  of 
calcium  (CaS),  the  product  being  always  contaminated  with  other 
substances,  either  undecomposed  gypsum  or  carbonate  of  calcium, 
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or  free  lime  or  free  carbon.  A  pure  sulphide  of  calcium  can  be 
prepared  only  with  some  difficulty. 

It  is  not  at  all  necessary  that  the  "  sulphide  of  calcium  "  used  iu 
medicine  shall  be  absolutely  pure.  All  previous  reports  of  the 
therapeutic  effects  of  the  compound  are  based  on  the  commercial 
article — chiefly  on  that  made  from  oyster-shells  and  sulphur — and 
the  quality  of  this,  though  it  only  consists  in  part  of  Ca  S,  has 
remained  tolerably  uniform. 

The  pharmacopoeia  only  wished  to  recognise  the  article  already 
in  use,  and  knowing  that  the  ordinary  name  by  which  it  was  known 
in  practice  and  in  trade,  viz.,  sulphide  of  calcium,  was  wrong,  inas- 
much as  the  preparation  contained  only  about  thirty-three  per  cent. 
of  the  pure  sulphide,  the  revisers  selected  the  more  correct  old 
name,  which  expresses  only  the  fact  that  the  compound  is  prepared 
from  lime  and  contains  sulphur,  "Calx  Sulphurata  "  =  sulphurated 
lime.  A  test  was,  however,  appended  to  estimate  the  amount  of 
pure  calcium  sulphide  present,  and  the  lowest  limit  of  percentage 
was  placed  at  thirty-six. 

Perfectly  pure  sulphide  of  calcium,  if  ever  introduced  into 
medicine,  will  have  to  receive  the  title  "Calcii  Sulphidum  "  in  the 
Pharmacopoeia. 

Whether  calx  sulphurata  or  calcii  sulphidum  be  prescribed  in  the 
United  States,  the  patient  will  always  receive  the  same  substance. 
It  is  never  "  mixed  "  artificially,  the  admixtures  being  inevitable  in 
process  of  preparation.  A  fair  estimate  of  the  good  quality  of  a 
sample  may  be  obtained  from  the  odour  of  the  substance,  which 
should  be  that  of  a  sulphydric  acid,  and  should  be  quite  distinct. 
As  a  rule  a  better  article  has  been  obtained  in  the  United  States 
from  homoeopathic  manufacturers  than  from  any  other  source. 
This  is  probably  owing,  at  least  partly,  to  the  fact  that  they  prepare 
it  more  frequently  than  others,  and  are  thereby  enabled  to  dispense 
it  in  a  much  fresher  state. 
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CONSTITUTION. 


Art.  I.  This  Association  shall  be  called  The  British  Pharmaceutical  Conference,  and  its 
objects  shall  be  the  following : — 

1.  To  hold  an  annual  Conference  of  those  engaged  in  the  practice,  or  interested  in  the 

advancement,  of  Pharmacy,  with  the  view  of  promoting  their  friendly  reunion,  and 
increasing  their  facilities  for  the  cultivation  of  Pharmaceutical  Science. 

2.  To  determine  what  questions  in  Pharmaceutical  Science  require  investigation,  and 

when  practicable,  to  allot  them  to  individuals  or  committees  to  report  thereon. 

3.  To  maintain  uncompromisingly  the  principle  of  purity  in  Medicine. 

4.  To  form  a  bond  of  union  amongst  the  various  associations  established  for  the  advance- 

ment of  Pharmacy,  by  receiving  from  them  delegates  to  the  annual  Conference. 
Art.  II. — Membership  in  the  Conference  shall  not  be  considered  as  conferring  any  guarantee 
of  professional  competency. 

RULES. 

1.  Any  person  desiring  to  become  a  member  of  the  Conference  shall  be  nominated  in 
writing  by  a  member,  and  be  balloted  for  at  a  general  meeting  of  the  members,  two-thirds 
of  the  votes  given  being  needful  for  his  election.  If  the  application  be  made  during  the 
recess,  the  Executive  Committee  may  elect  the  candidate  by  a  unanimous  vote. 

2.  The  subscription  shall  be  7s.  6d.  annually,  which  shall  be  due  in  advance  upon  July  1. 

3.  Any  member  whose  subscription  shall  be  more  than  two  years  in  arrear,  after  written 
application,  shall  be  liable  to  be  removed  from  the  list  by  the  Executive  Committee.  Members 
may  be  expelled  for  improper  conduct  by  a  majority  of  three-fourths  of  tho-??  voting  at  a 
general  meeting,  provided  that  fourteen  days'  notice  of  such  intention  of  expulsion  has 
been  sent  by  the  Secretaries  to  each  member  of  the  Conference. 

4.  Every  association  established  for  the  advancement  of  Pharmacy  shall,  during  its 
recognition  by  the  Conference,  be  entitled  to  send  delegates  to  the  annual  meeting. 

5.  The  Officers  of  the  Conference  shall  be  a  President,  four  Vice-presidents  by  election, 
the  past  Presidents  (who  shall  be  Vice-presidents),  a  Treasurer,  two  General  Secretaries,  one 
local  Secretary,  and  nine  other  members,  who  shall  collectively  constitute  the  Executive 
Committee.  Three  members  of  the  Executive  Committee  to  retire  annually  by  ballot,  the 
remainder  being  eligible  for  re-election.  They  shall  be  elected  at  each  annual  meeting,  by 
ballot  of  those  present. 

6.  At  each  Conference,  it  shall  be  determined  at  what  place  and  time  to  hold  that  of  the 
next  year. 

7.  Two  members  shall  be  elected  by  the  Conference  to  audit  the  Treasurer's  accounts, 
such  audited  accounts  to  be  presented  annually. 

8.  The  Executive  Committee  shall  present  a  report  of  proceedings  annually. 

9.  These  rules  shall  not  be  altered  except  at  an  annual  meeting  of  the  members. 

10.  Reports  on  subjects  entrusted  to  individuals  or  committees  for  investigation  shall  be 
presented  to  a  future  meeting  of  the  Conference,  whose  property  they  shall  become.  All 
reports  shall  be  presented  to  the  Executive  Committee  at  least  fourteen  days  before  the 
annual  meeting. 

%*  Authors  are  specially  requested  to  send  the  titles  of  their  Papers  to  Tlie  Secretary,  Brit. 
Pharm.  Conf.,  17,  Bloomsbury  Sqxiare,  London,  W.C.,  tiro  or  three  weeks  before  the  Annual 
Meeting.     The  subjects  will  then  be  extensively  advertised,  and  thus  full  interest  xcill  be  secured. 


FORI!  OF  NOMINATION. 

I  Nominate 
(Name) 

(Address) 

as  a  Member  of  the  British  Pharmaceutical  Conference. 

Member 

Date 

This  or  any  similar  form  must  be  filled  up  legibly,  and  forwarded  to  T7ie  SecretaA-y,  Brit. 
Pharm.  Conf,  17,  Bloomsbury  Square,  London,  W.C.,  who  will  obtain  the  necessary  signature 
to  the  paper. 

Pupils  and  Assistants,  as  well  as  Principals,  are  invited  to  become  members. 
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NOTICE. 

Members  are  requested  to  report  any  inaccuracies  in  these 
lists  by  letter,  addressed  as  follows  :  — 

The  Secretary, 

Brit.  Pharm.  Conf., 
17,  Bloomsbury  Square,  London,  W.O. 
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Best,  T.   F.,  F.I.C.,  F.C.S.,  Aldersgate  Chemical  Works,  Southall, 

Middlesex. 
Bevan,  Mr.  C.  F.,  Church  Street,  Harwich. 
Bickerdike,  W.  E.,  F.I.C.,  F.C.S.,  Surbiton  Place,  Blackburn. 
Bienvenu,  Mr.  J.,  Southampton. 
Biffin,  Mr.  T.,  56,  North  Street  Taunton. 

Billany,  Mr.  L.  M.,  Pharmacy  Buildings,  Holderness  Eoad,  Hull. 
Billing,' Mr.  T.,  86,  King's  Eoad,  Brighton. 
Billington,  Mr.  F. ,  169,  Wavertree  Road,  Liverpool. 
Bindloss,  Mr.  G.  F.,  97,  Leighton  Eoad,  N.W. 
Bingley,  Mr.  J.,  Northampton. 
Binnie,  Mr.  E.,  137,  High  Street,  Dumbarton,  N.B. 
Birch,  Mr.  H.  C,  7,  Church  Eoad,  Upper  Norwood,  S.E. 
Bird,  Mr.  F.  C.  J.,  38,  Milsom  Street,  Bath. 
Bird,  Mr.  G.,  Topsfield  Place,  Crouch,  End,  N. 
Bird,  Mr.  M.  M.,  F.C.S.,  Chemical  Laboratory,  Vestry  Hall,  High 

Street,  Kensington,  W. 
Bird,  Mr.  W.  L.,  10,  Alexandra  Villas,  Uxbridge  Eoad,  W. 
Birkett,  Mr.  J.,  16,  The  Crescent,  Morecambe,  Lanes. 
Bishop,  Mr.  E.,  Broad  Street,  Eye,  Suffolk. 
Bishop,  Mr.  A.,  Specksfield  Street,  Booths,  E. 
Bishop,  Mr.  E.  J.,  Osmaston  Eoad,  Derby. 
Bishop,  Mr.  W.  M.,  785,  Old  Kent  Eoad,  S.E. 
Blabey,  Mr.  J.  J.,  Allerton  Eoad,  Woolton,  near  Liverpool. 
Blackburn,  Mr.  H.  J.,  413,  West  Derby  Eoad,  Tue  Brook,  Liverpool. 
Blackshaw,  Mr.  T.,  35,  Market  Place,  Burslem 
Blain,  Mr.  W.,  Market  Street,  Bolton. 
Blake,  Mr.  C.  A.,  47,  Piccadilly,  W. 
Bland,  T.  F.,  F.C.S.,  Analytical  Laboratory,  Stourbridge. 
Blatchley,  Mr.  T.,  Yeadon,  Yorks. 
Blayney,  Mr.  E.  B.,  58,  Bold  Street,  Liverpool. 

Bletsoe,  Mr.  J.,  1,  Hill  Street,  Eichmond,  Surrey. 

Blisset,  Mr.  W.,  Eomsey,  Hants. 

Blood,  Mr.  C,  Formby,  Lancashire. 

Blyth,  Mr.  U.,  3,  Hanover  Street,  W. 

Blyton,  Mr.  J.,  Lane  Villa,  Cheetham  Hill,  Manchester. 

Bolarn,  Mr.  J.,  38,  Northumberland  Street,  Newcastle-on-Tyne. 

Bollans,  Mr.  E.,  43,  Clements  Street,  Leamington. 

Bolton,  Mr.  C.  A.,  Carlton  Street,  Nottingham. 

Bonnett,  Mr.  T.  B.,  7,  Heathfield  Street,  Swansea. 

Booth,  Mr.  J.,  Heckmondwike. 

Bordass,  Mr.  J.,  Market  Place,  Driffield,  Yorks. 

Borland,  J.,  F.C.S.,  F.E.M.S.,  7,  King  Street,  Kilmarnock. 

Borrett,  Mr.  H.,  Harleston,  Norfolk. 

Borthwick,  Mr.  A.  J.,  Market  Place,  Selkirk. 

Bostock,  Mr.  W.,  Sylvester  House,  Ashton-under-Lyne. 

Botham,  Mr.  G.,  Medical  Hall,  Levenshulme. 

Botham,  Mr.  J.,  180,  Bury  New  Eoad,  Manchester. 

Bothamley,  Mr.  C.  H.,  The  Yorkshire  College,  Leeds. 

Bottle,  A.,  F.C.S.,  Townhall  Street,  Dover. 

Boucher,  Mr.  J.,  4,  Union  Street,  Bristol. 

Bourdas,  Mr.  I.,  48,  Belgrave  Eoad,  S.W., 

Boutall,  Mr.  G.  S.,  52,  Marchmont  Street,  Eussell  Square,  W.C. 

Bowden,  Mr.  T.  L.,  6,  Quay  Street,  Bristol. 

Bowden,  Mr.  W.,  294,  Liverpool  EoaL  Patricroft,  Lancashire. 

Bowker,  Mr.  W.,  20,  Manor  Street,  Bolton. 
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Bowles,  Mr.  W.  J.,  3,  Newland  Terrace,  Kensington,  W. 
Bowling,  Mr.  J.  H.,  1,  Dimond  Street,  Pembroke  Dock. 
Bowman,  Mr.  E.  J.,  Victoria  Street,  Douglas,  Isle  of  Man. 
Boyce,  Mr.  G.,  Chertsey. 
Boyce,  Mr.  J.  P.,  Peascod  Street,  Windsor. 
Brabazon,  Mr.  J.  T.  P.,  Oxford  Buildings  Pharmacy,  Belfast. 
Braby,  F.,  F.C.S.,  F.G.S.,  M.R.I.,  Bushey  Lodge,  Teddington. 
Bradbury,  Mr.  T.,  1,  High  Street,  Glossop. 
Braddock,  Mr.  H.,  33,  Queen's  Road,  Oldham. 
Bradley,  Mr.  C,  46,  Market  Place,  Reading. 
Bradley,  Mr.  F.,  Address  unknown 

Bradley,  Mr.  T.  D. ,  Dunstall  House,  Ryde,  Isle  of  Wight. 
Bradshaw,  Mr.  C.  H.,  95,  Mare  Street,  Hackney,  E. 
Brady,  H.  B.,  F.R.S.,  etc.,  Hillfield,  Gateshead. 
Brailsford,  Mr.  H.,  Battle. 

Branson,  F.  W. ,  F.  C.  S. ,  14,  Commercial  Street,  Leeds. 
Brayshay,  Mr.  T.,  38,  High  Street,  Stockton-on-Tees. 
Brearey,  Mr.  W.  A. ,  Prospect  Hill,  Douglas,  Isle  of  Man. 
Breeze,  Mr.  G.,  36,  Catherine  Street,  Devonport. 
Brentnall,  Mr.  J.  E.,  Eston,  Middlesborough. 
Brevitt,  Mr.  W.  Y.,  Darlington  Street,  Wolverhampton. 
Brewster,  Mr.  W. ,  Market  Place,  Kingston-on-Thames. 
Bridgman,  Mr.  W.  L.,  St.  Mary  Church,  Torquay. 
Brierley,  Mr.  J.,  23,  Bridge  Street,  Burton-on-Trent. 
Brierley,  Mr.  R.,  44,  Market  Street,  Stalybridge. 
Briggs,  Mr.  G.,  221,  Woodhouse  Lane,  Leeds. 
Bright,  Mr.  R.,  29,  Broad  Bridge  Street,  Peterborough. 
Brightmore,  Mr.  W.,  237,  Maida  Vale,  W. 
Broad,  Mr.  J.  M.,  Rise  House,  Hornsey  Rise,  N. 
Brockett,  Mr.  R.  H.,  41,  Northumberland  Street,  Newcastle-on-Tyne. 
Brodie,  Mr.  R.,  253,  Crown  Street,  Glasgow. 
Brooke,  Mr.  C,  5a,  Walcot  Street,  Bath. 
Brooke,  Mr.  S.,  Gomersal,  near  Leeds. 
Brooke,  Mr.  T.,  Aire  Street,  Leeds. 
Broomhead,  Mr.  G.  E.,  15,  Union  Place,  Aberdeen. 
Brown,  Mr.  A.  H.,  Shanklin,  Isle  of  Wight, 
Brown,  Mr.  D.,  93,  Abbey  Hill,  Edinburgh. 
Brown,  Mr.  F.  A.,  42,  Queen  Street,  Earlestown. 
Brown,  Mr.  G.  B.,  35,  Church  Street,  Sheffield. 
Brown,  Mr.  J.,  187,  Mill  Street,  Great  Ancoats,  Manchester. 
Brown,  Mr.  R.,  192,  Trongate  Street,  Glasgow. 
Brown,  Mr.  R.  D.,  Loose  Hill,  Loose,  near  Maidstone. 
Brown,  Mr.  W.  S.,  113,  Market  Street,  Manchester. 
Brownen,  G.,  F.C.S.,  143,  New  Bond  Street,  W. 
Brunker,  J.  E.,  M.A.,  68,  Grafton  Street,  Dublin. 
Bryne,  Mr.  J.,  Cheddar,  Somerset. 
Buchanan,  Mr.  D.,  Kuriemuir,  N.B. 
Buchanan,  Mr.  J.,  52,  North  Bridge,  Edinburgh. 
Buchanan,  T.  D.,  M.D.,  24,  Westminster  Terrace,  Glasgow. 
Buchner,  Mr.  Max,  124,  High  Street,  Whitechapel,  E. 
Buck,  Mr.  J.  M.,  179,  Bedford  Street  South,  Liverpool. 
Buck,  Mr.  R.  C,  192,  Breck  Road,  Liverpool. 
Buckett,  Mr.  A.  H.,  16,  Market  Place,  Penzance,  Cornwall. 
Buckle,  Mr.  C.  F.,  77,  Gray's  Inn  Road,  W.C. 
Buckle,  Mr.  J.,  Market  Place,  Malton,  Yorks. 
Buckley,  Mr.  J.,  Address  unknown. 

Buckley,  Mr.  J.  J.,  Ill,  Earl's  Court  Road,  South  Kensington,  S.W. 
Bull,  Mr.  B.,  High  Street,  Royston,  Herts. 

Bull,  Mr.  E.  J.,  2,  Garfield  Terrace,  Lavender  Hill,  Clapham  Junction, 
S.W. 
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Bullen,  Mr.  T.,  36,  Church  Road,  Second  Avenue,  Hove,  Brighton. 

Bullock,  Mr.  F.,  5,  Hawkhurst  Terrace,  Anerley  Road,  Anerley. 

Bullock,  J.  L.,  F.I.C.,  F.C.S.,  3,  Hanover  Street,  W. 

Bunker,  Mr.  J.,  64,  Greenwood  Road,  Dalston,  E. 

Burden,  Mr.  E.  M.,  38,  Duke  Street,  Grosvenor  Square,  W. 

Burdge,  Mr.  S.,  32,  High  Street,  Bristol. 

Burdon,  Mr.  J.,  Claypath,  Durham. 

Burdwood,  Mr.  J.,  30,  Frankfort  Street,  Plymouth. 

Burge,  Mr.  J.  A.,  Surrey  Place,  Alexandria,  N.B. 

Burgess,  Mr.  R.,  Winsford,  Cheshire. 

Burkinshaw,  Mr.  W.  T.,  Belper,  Derbyshire. 

Burlinson,  Mr.  T.,  2,  John  Street,  Sunderland. 

Burn,  Mr.  D.  H.,  High  Street,  Arbroath. 

Burn,  Mr.  T.,  13,  Frank  Place,  North  Shields. 

Burn,  Mr.  W.,  19,  Market  Street,  Durham. 

Burnett,  Mr.  G.  T.,  Stogumber,  Taunton. 

Burnett,  Mr.  J.  F.,  60,  Fortess  Road,  N.W. 

Burnett,  Mr.  R.,  Fraserburgh,  N.B. 

Burns,  Mr.  W.,  109,  High  Street,  Ayr,  N.B. 

Burrell,  Mr.  G.,  116,  High  Street,  Montrose. 

Burroughs,  Mr.  G.  H.,  Christ  Church  Road,  Oxton,  Birkenhead. 

Burroughs,  Mr.  S.  M.,  7,  Snow  Hill,  Holborn  Viaduct,  E.C. 

Burrows,  Mr.  H.  C,  9,  Russell  Square,  Leicester. 

Burt,  Mr.  J.,  89,  Montague  Street,  Worthing. 

Burton,  Mr.  J.  D.,  397,  Cambridge  Road,  E. 

Busby,  Mr.  J.,  Harpenden,  Herts. 

Buscall,  Mr.  H.  J.,  126,  High  Street,  Burton-on-Trent. 

Butcher,  Mr.  G.  S.,  Chapel  Street,  Salford. 

Butler,  Mr.  C,  133,  St.  George  Street,  E. 

Butler,  Mr.  E.  H.,  28,  Newarke  Street,  Leicester. 

Butt,  E.  N.,  F.C.S.,  13,  Curzon  Street,  W. 

Butterworth,  Mr.  A.,  37,  Wakefield  Road,  Bradford,  Yorks. 

Buxton,  Mr.  A.,  10,  Market  Square,  Stafford. 

Byass,  T.  H.,  M.D.,  F.R.C.S.,  Cuckfield,  Sussex. 

Caley,  Mr.  A.  J.,  Chapel  Field,  Norwich. 

Callaway,  Mr.  L.,  Firs  Pharmacy,  Bournemouth. 

Calvert,  Mr.  J.,  Belper. 

Calvert,  Mr.  R.,  Market  Cross,  Stokesley,  Yorks. 

Cameron,  J.,  F.I.C.,  Laboratory,  Somerset  House,  W.C. 

Cammack,  Mr.  J.,  Benington,  Boston,  Lines. 

Cannell,  Mr.  W.,  Queen's  Square,  Wolverhampton. 

Cardwell,  Mr.  E.,  Market  Street,  Lancaster. 

Cardwell,  Mr.  E.,  64,  Minster  Street,  Reading. 

Cardwell,  Mr.  S.,  Brighouse. 

Carlton,  Mr.  W.  P.,  8,  High  Street,  Horncastle. 

Carr,  Mr.  W.,  170,  Wharf  Street,  Leicester. 

Carr,  Mr.  W.  P.,  Berwick-on-Tweed. 

Carrell,  Mr.  G.,  Brompton  House,  Wimbledon. 

Carruthers,  Mr.  G.,  Coundon,  Bishop  Auckland. 

Carruthers,  Mr.  W.,  16,  Pow  Street,  and  Station,  Road,  Workington. 

Carteighe,  M.,  F.I.C.,  F.C.S.,  180,  New  Bond  Street,  W. 

Carter,  Mr.  E.,  York  Glass  Company,  York. 

Carter,  Mr.  F.,  High  Street,  Carshalton,  Surrey. 

Carter,  Mr.  R.  W.,  Naas,  Co.  Kildare,  Ireland. 

Carter,  Mr.  W.,  2,  Union  Terrace,  Cheetham  Hill,  Manchester. 

Cartwright,  Mr.  W.  A.,  Astley  Bridge,  Bolton. 

Cartwright,  Mr.  W.,  Ironmarket,  Newcastle,  Staffs. 

Caswell,  Mr.  H.  W.,  Address  unknown 

Catterns,  Mr.  H.  P.,  30,  Church  Street,  Camberwell. 
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Caw,  Mr.  J.,  Cupar,  Fife,  N.B. 

Cawdell,  Mr.  G.,  12,  Loudon  Street,  Hyde  Park,  W. 

Challice,  Mr.  W.  G.  W.,  34,  Villiers  Street,  Strand,  W.  C. 

Chamberlain,  Mr.  A.  G.,  3,  Market  Place,  Kugby. 

Chambers,  Mr.  J.,  Eastwood,  Notts. 

Chaplin,  Mr.  J.  L.,  Cornmarket,  Wakefield,  Yorks. 

Chapman,  Mr.  H.,  52,  Newborough  Street,  Scarborough, 

Chapman,  Mr.  J.  J.,  20,  Boundary  Road,  N.W. 

Chapman,  Mr.  R.,  care  of  Mr.  W   T.  Jackson,  Stanley  Square,  Staly- 

bridge. 
Chapman,  Mr.  W.,  Grassington. 

Charity,  Mr.  W.,  7,  Fen  Court,  Fenchurch  Street,  E.C., 
Chase,  Mr.  T.,  Junr.,  151,  Broad  Street,  Birmingham. 
Chater,  Mr.  E.  M.,  129,  High  Street,  Watford. 
Cheetham,  Mr.  G.,  High  Street,  Hope,  Derbyshire. 
Chessall,  Mr.  R.,  Fore  Street,  Sidmouth. 
Cheverton,  G.,  F.C.S.,  The  Broadway,  Tunbridge  Wells. 
Chinnery,  Mr.  G.  T.,  Redheugh  Chemical  Works,  Gateshead-on-Tyne. 
Chipperfield,  Mr.  R.,  Redcliffe  House,  Southampton. 
Chislett,  Mr.  C,  Lanark,  N.B. 

Church,  Prof.  A.  H.,  M.A.,  F.I.C.,  F.C.S.,  Royston  House,  Kew. 
Church,  Mr.  H.  J.,  Cambridge. 
Churchouse,  Mr.  W.  B.,  Chard. 

Clapham,  Mr.  J.,  Oak  House,  Meanwood  Road,  Leeds. 
Clapham,  Mr.  J.  W.,  1,  Oakdale  Terrace,  Meanwood  Road,  Leeds. 
Clapp,  Mr.  E.  F.,  35,  Church  Street,  Stoke  Newington,  N. 
Clarabut,  Mr.  J.  B.,  170,  High  Street,  Deal. 
Clare,  Mr.  T.,  1,  Harcourt  Place,  Scarboro'. 
Clark,  Mr.  J.,  Melbourne  Terrace,  York. 

Clark,  Mr.  J.  A.,  48,  The  Broadway,  London  Fields,  Hackney,  E. 
Clark,  Mr.  J.  W.,  Belvoir  Street,  Leicester. 
Clark,  Mr.  S.  P.,  34,  Rotherglen  Road,  Glasgow. 
Clark,  W.  I.,  D.Sc,  A.I.C.,  26,  South  Cannongate,  Edinburgh. 
Clarke,  Miss  I.  S.,  18,  Spring  Street,  Paddiugton,  W. 
Clarke,  Mr.  G.  B.,  3,  High  Street,  Woburn. 
Clarke,  Mr.  J.,  88,  George  Street,  Croydon. 
Clarke,  Mr.  J.  A  ,  148,  Gallowgate,  Glasgow. 
Clarke,  Mr.  T.  M.,  50,  George  Street,  Richmond,  Surrey. 
Clarke,  Mr.  W.  H.,  51,  Plumstead  Boad,  Plumstead. 
Clarke,  Mr.  W.  L.,  The  Pavement,  Forest  Hill,  S.E. 
Clarkson,  Mr.  T.,  Silver  Street,  Gainsborough. 
Clayton,  Mr.  F.  C.,  18,  St.  James's  Road,  Birmingham. 
Clayton,  Mr.  J.  W.,  19,  York  Terrace,  Blackburn. 
Clayton,  Mr.  W.,  41,  Wicker,  Sheffield. 
Cleave,  Mr.  S.  W.,  106,  Fenchurch  Street,  E.C. 
Cleave,  Mr.  W.,  Chudleigh. 

Cleaver,  E.  L.,  F.I.C.,  F.C.S.,  2,  Russell  Chambers,  Bury  Street,  W.C. 
Clews,  Mr.  E.  J.,  37,  Darliugton  Street,  Wolverhampton. 
Clifford,  Mr.  T.  A.,  3,  Kildare  Terrace,  Westbourne  Park,  W. 
Clift,  Mr.  E.,  Lee  Bridge,  Lewisham,  S.E. 
Clift,  Mr.  H.,  Weiden  Hill,  Aylesbury,  Bucks. 
Clifton,  Mr.  E.  S.,  Corn  Hill,  Ipswich. 
Clifton,  Mr.  F.,  34,  Corn  Market,  Derby. 
Clough,  Mr.  J.,  11,  High  Street,  Northwich. 
Clower,  Mr.  J.,  102,  The  Parade,  Leamington, 
Ccates,  Mr.  E.,  21,  Duke  Street,  Edinburgh. 
Coates,  Mr.  J.  M.,  53,  Clayton  Street  East,  Newcastle-on-Tyne. 
Coatsworth,  Mr.  T.,  6,  High  Northgate,  Darliugton. 
Cocher,  Mr.  J.  A.,  3,  St.  James  Street,  Kine's  Lynn. 
Cocker  Mr.  J.  J.,  14,  Carlisle  Terrace,  Bradford. 
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Cocking,  Mr.  F.  J.,  10,  Wellington  Street,  Teignmouth. 

Cocks,  Mr.  J.  W.,  1,  Madeira  Place,  Torquay. 

Cocksedge,  Mr.  H.  B.,  Mitre  Square,  Aldgate,  E.C. 

Cockshott,  Mr.  W.,  32,  Westgate,  Bradford. 

Cockton,  Mr.  J.,  High  Street,  Maryport. 

Codd,  Dr.  F.,  51,  Duke  Street,  Devonport. 

Colchester,  Mr.  W.  M.,  junr.,  53,  Coronet  Street,  Old  Street,  N. 

Coldwell,  Mr.  D.  B.,  20,  Sussex  Street,  Warwick  Square,  S.W. 

Cole,  Mr.  A.  C,  Comarques,  High  Road,  Lee,  S.  E. 

Cole,  F.  A.,  F.C.S.,  33,  Saint  Botolph's  Street,  Colchester. 

Cole,  Mr.  J.,  Barton-under-Needwood. 

Coleman,  Mr.  A.,  65,  St.  Mary  Street,  Cardiff. 

Coley,  Mr.  S.  J.,  57,  High  Street,  Stroud. 

Collenette,  A.,  F.C.S.,  F.M.S.,  11,  Commercial  Arcade,  Guernsey. 

Collett,  Mr.  C.  B.,  West  Green  Road,  South  Tottenham,  N. 

Colley,  Mr.  B.,  Owen  Street,  Tipton. 

Collier,  Mr.  H.,  The  Dispensary,  Guv's  Hospital,  S.E. 

Collins,  Mr.  H.  G.  (Mr.  Russell's),  High  Street,  Windsor. 

Commans,  Mr.  R.  D.,  George  Street,  Bath. 

Congreve,  Mr.  G.  T.,  Rye  Lane,  Peckham,  S.E. 

Connor,  S.,  M.R.C.S.E.,  L.A.H.D.,  Hill  Street,  Newry,  Ireland. 

Conroy,  M.,  F.C.S.,  31,  Fleet  Street,  Liverpool. 

Constance,  Mr.  E.,  114,  Leadenhall  Street,  E.C. 

Cook,  Dr.  E.  A.,  F.C.S.,  79,  Sheen  Park,  Richmond,  Surrey. 

Cook,  Mr.  R. ,  28,  Market  Place,  Great  Grimsby,  Lincolnshire. 

Cooke,  Mr.  J.,  Waterview,  Blackrock,  Cork. 

Cooke,  Mr.  P.,  Church  Row,  Wandsworth,  S.W. 

Cooke,  P.  M.,  L.A.H.,  L.M.,  Enniscorthy. 

Cooke,  Mr.  W.  Hodnet,  Market  Drayton,  Salop. 

Cooke,  Mr.  W.,  27,  St.  Giles  Street,  Norwich. 

Cooke,  Mr.  W.  K.,  Mere  Street,  Diss. 

Cooley,  Mr.  W.  B.,  Dudley  Street,  Wolverhampton. 

Cooper,  Miss  H.,  33,  New  Bridge  Street,  E.C. 

Cooper,  Mr.  A.,  80,  Gloucester  Road,  South  Kensington,  S.W. 

Cooper,  Mr.  F.  R. ,  121,  Market  Street,  Manchester. 

Cooper,  Mr.  G.,  99,  Fore  Street,  Exeter. 

Cooper,  Mr.  H.,  20,  Moor  Street,  Soho  Square,  W.C. 

Cooper,  Mr.  H.  G.,  21,  High  Street,  Grantham. 

Cooper,  H.  P.,  F.C.S.,  1,  Oakley  Villas,  Rectory  Road,  Hornsey,  N. 

Corder,  Mr.  0.,  London  Street,  Norwich. 

Corfe,  G.,  M.D.,  19,  York  Villas,  Prestonville,  Brighton. 

Corfield,  Mr.  C,  Church  Street,  St.  Day,  Cornwall. 

Cornelius,  Mr.  J.,  11,  Regent  Place,  Teignmouth. 

Cornell,  Mr.  W.,  14,  Tavern  Street,  Ipswich. 

Cornish,  Mr.  H.  R. ,  24,  Market  Place,  Penzance. 

Cortis,  A.  B.,  F.C.S.,  12,  South  Street,  Worthing. 

Cory,  Mr.  J.  H.,  High  Street,  Newport,  I.W. 

Cossey,  Mr.  J.,  St.  John's,  Maddermarket,  Norwich. 

Costerton,  Mr.  H.  A.,  90,  Western  Road,  Brighton. 

Cotton,  Mr.  J.,  Church  Street,  Street,  St.  Helen's,  Lanes. 

Cotton,  Mr.  J.  M.,  1,  Waterloo  Road,  Burslem. 

Cottrill,  Mr.  G.  J. ,  Shepton  Mallet. 

Cottrill,  Mr.  J.  W.,  29,  Upper  Gloucester  Place,  N.W. 
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Crispe,  Mr.  J.,  4,  Cheapsi<le,  E.C. 
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Cromwell,  Mr.  O.,  Brixton  Bise,  S.W. 
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Crosby,  Mr.  J.  M. ,  73,  Newborough  Street,  Scarborough. 

Crosher,  Mr.  J.,  53,  Green  Street,  Calton,  Glasgow. 

Cross,  Mr.  C,  Winterton,  Lincolnshire. 

Cross,  Mr.  W.  G.,  junr. ,  Mardol,  Shsewsbury. 

Crow,  Mr.  E.  L. ,  Lee  Bridge,  Lewisham,  S.E. 

Crow,  Mr.  W.  E.,  20,  Lee  Street,  Louth. 

Croyden,  Mr.  C,  45,  Wigmore  Street,  W. 

Croyden,  Mr.  E.  H. ,  Newcastle,  Staffs. 

Crozier,  Mr.  B.,  Clifton  Square,  Lytham. 
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Dampney,  Mr.  B.  S.,  87,  Abingdon  Boad,  Kensington. 

Daniel,  Mr.  A.,  Oldmeldrum.  Aberdeenshire,  N.B. 
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Darnill,  Mr.  C,  23,  Grosvenor  Boad,  Highbury,  N. 
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Day,  Mr.  J.  C.  T.,  136,  George  Street,  Limerick. 

Daykin,  Mr.  K.,  Church  Street,  Bipley,  Derbyshire. 

Deane,  J.,  F.L.S.,  17,  The  Pavement,  Clapham  Common,  S.W. 

Deck,  A.,  F.C.S.,  9,  King's  Parade,  Cambridge. 

Deering,  Mr.  A.,  30,  Lanvanor  Boad,  Hollydale  Boad,  Peckham,  S.E. 

Dennis,  Mr.  J.  W.,  77,  Eastgate,  Louth,  Lincolnshire. 

Dickie,  Mr.  J.,  Cross  Hill,  Glasgow. 
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Dixon,  Mr.  J.,  North  Kelsey,  near  Brigg,  Lincolnshire. 
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Doig,  Mr.  W.,  1,  Castle  Street,  Dundee. 

Donald,  Mr.  D.,  39,  George  Street,  Perth. 

Donaghey,  Mr.  J.  J.,  80,  Blackness  Boad,  Dundee. 
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Downes,  Mr.  B.  J.,  136,  Lower  Baggott  Street,  Dublin. 
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Downing,  Mr.  J.  G.,  55,  High  Street,  Braintree. 

Drake,  Mr.  W.,  Wyke,  near  Bradford. 
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Duncan,  Mr.  S.,  19,  West  Blackball  Street,  Greenock,  N.B. 

Duncan,  Mr.  W.,  13,  East  Princes  Street,  Bothesay,  N.B. 

Dunlop,  Mr.  J.,  70,  Osborne  Street,  Hull. 

Dunlop,  Mr.  T.,  18,  Carmichael  Street,  Govan,  N.B. 

Dunn,  Mr.  H.,  31,  Otley  Eoad,  Sbipley,  Leeds. 
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Dunn,  Mr.  S.,  Fore  Street,  St.  Austell. 
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Dunstan,  W.  R.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 
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Earp,  Mr.  James,  Melbourne,  near  Derby. 
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Elliott,  Mr.  R. ,  279,  High  Street,  Gateshead. 
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Evans,  Mr.  J.  J.,  56,  Hanover  Street,  Liverpool. 
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Evans,  Mr.  J.  W.,  Lampeter. 
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Evans,  Mr.  W.  P.,  56,  Hanover  Street,  Liverpool. 
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Fames,  T.,  F.I.C.,  F.C.S.,  16,  Coleman  Street,  E.C 

Farrow,  Mr.  C.  H.,  2,  Upper  Street,  Islington,  N. 

Farthing,  Mr.  T.  W.,  4,  Park  Cottage,  Stoke,  Devonport. 

Faulkner,  Mr.  H.,  Pillgwenlly,  Newport,  Monmouthshire. 

Faulkner,  Mr.  J.  K.,  33,  Ladbroke  Grove  Koad,  W. 

Faull,  Mr.  J.,  Westgate,  Bradford,  Yorks. 

Fawcett,  Mr.  J.,  New  Ferry,  Birkenbead. 

Fawthorp,  Mr.  J.,  57,  Hillary  Street,  Leeds. 

Fazan,  Mr.  C.  H.,  1,  West  End  Terrace,  Turnham  Green. 

Fenwick,  Mr.  J.,  17,  Bute  Terrace,  Queen's  Park,  Glasgow. 

Ferguson,  Mr.  W.  K.,  53,  Great  George  Street,  Leeds. 

Ferneley,  Mr.  C,  61,  Tything,  Worcester. 

Ferriday,  Mr.  E.  J.  P.,  Market  Street,  Oakengates,  Salop. 

Fewtrell,  Mr.  J.,  19,  Main  Street,  Turriff,  N.B. 

Fielden,  Mr.  V.  G.  L.,  Oxford  Buildings  Pharmacy,  Belfast. 

Field,  Mr.  A.  W.,  10,  Nevill  Street,  Southport. 

Field,  Mr.  W.  C,  9,  North  Street,  Taunton. 
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Fisher,  Mr.  J.  J.,  29,  Bank  Street,  Carlisle. 
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Ford,  Mr.  E.  B.,  3,  George  Street,  Pontypool. 
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Gadd,  Mr.  B.,  1,  Harleyford  Boad,  Vauxhall,  S.E. 
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Gamble,  Mr.  A.  G. ,  Avenue  Eoad,  Grantham. 

Gamley,  Mr.  D.,  2,  Grange  Eoad,  Edinburgh. 

Gardner,  Mr.  J.  E.,  Eoyal  Naval  Hospital,  Yarmouth. 

Gardner,  Mr.  W.,  King's  College  Hospital,  W.C. 

Garner,  Mr.  J.,  119,  High  Street,  Kensington,  W. 

Garrett,  Mr.  T.  P.,  171,  Commercial  Street,  Newport,  Mon. 

Garside,  Mr.  S.  A.,  6,  Aucmton  Street,  Ormskirk. 

Gascoigne,  Mr.  C,  1H,  High  Street,  Kidderminster. 

Gater,  Mr.  J.,  Victoria  Eoad,  Peckham,  S.E. 

Gavnor,  Mr.  P.,  Oldcastle,  Month. 

Qedge,  Mr.  W.  S.,  90,  St.  John  Street,  Clcrkenwoll,  E.C. 

Geddes,  M.  G.,  Main  Street,  Aberchirder,  Banffshire. 

Geddes,  Mr.  W.,  Werneth,  Oldham. 

Gee,  Mr.  G.,  High  Street,  Sandbach,  Cheshire. 

George,  Mr.  H.,  08,  Broad  Btreet,  Worcester. 

George,  Mr.  I.,  176,  King  Street,  Great  Yarmouth. 
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George,  Mr.  J.  E.,  Hirwaiu,  near  Aberdare. 

George,  Mr.  J.  I.,  West  Street,  Wigton,  Cumberland. 

George,  Mr.  W.,  10,  Oxford  Street,  Swansea. 

Gerard,  Mr.  G.  E.,  Great  Bedwin,  Wilts. 

Gerrard,  A.  W..  F.C.S.,  University  College  Hospital,  W.C. 

Gething,  Mr.  W.  B.,  120,  Ferndale  Road,  GLapham. 

Gibb,  Mr.  E.,  New  Byth,  Turriff. 

Gibbons,  Mr.  G.,  24,  West  Street,  Weston-super-Mare. 

Gibbons,  Mr.  T.  G.,  41,  Market  Street,  Manchester. 

Gibbs,  Sir.  J.,  Terminus  Road,  Eastbourne. 

Gibson,  Mr.  A.,  Leven,  Fife. 

Gibson,  Mr.  B.  W.,  Barnard  Castle,  Durham. 

Gibson,  Mr.  F.  J.,  Heathton  Place,  St.  Mark's  Road,  Wolverhampton. 

Gibson,  Mr.  J.,  102,  Upper  Brook  Street,  Manchester. 

Gibson,  Mr.  J.  P.,  Hexham. 

Gibson,  Mr.  R.,  Erskine  Street,  Hulme,  Manchester. 

Gibson,  Mr.  W.  H.,  107,  King's  Road,  Brighton. 

Gilbert,  Mr.  G.,  28,  Castle  Street,  Hinckley. 

Giles,  Mr.  R.  W.,  60,  Nevern  Square,  Earl's  Court,  S.W. 

Gill,  Mr.  G.,  Chapel  Lane,  Bingley. 

Gill,  Mr.  H  ,  Boston  Spa,  Yorkshire. 

Gill,  Mr.  J.,  43,  Piccadilly,  Manchester. 

Gill,  Mr.  J.  W.,  57,  Broad  Street,  Pendleton,  Manchester. 

Gill,  Mr.  W.,  183,  Radford  Road,  Hyson  Green,  Nottingham. 

Gill,  Mr.  W.,  1,  West  Street,  Tavistock. 

Gillett,  Mr.  J.,  10,  Nevill  Street,  Southport. 

Gilmour,  Mr.  G.,  15,  Morrison  Street,  Kingston,  Glasgow. 

Gilmour,  Mr.  W.,  11,  Elm  Row,  Edinburgh. 

Gimblett,  Mr.  W.,  73,  Union  Street,  Ryde,  Isle  of  Wight. 

Ginns,  Mr.  A.  B.,  Rothwell,  Northamptonshire. 

Glaisyer,  Mr.  T.,  12,  North  Street,  Brighton. 

Glazier,  W.  H.,  F.C.S.,  42,  Finchley  Road,  N.W. 

Glegg,  Mr.  J.,  Park  House,  Lochhead,  Aberdeen. 

Glover,  J.  S.,  282,  Manchester  Street,  Werneth,  Oldham. 

Gloyne,  Mr.  C.  G.,  Dewsbury. 

Goldfinch,  Mr.  G.,  7,  Brent  Terrace,  Hendon,  N.W. 

Golding,  Mr.  J.  F.,  172,  Albany  Street,  N.W. 

Good,  Mr.  T.,  31,  High  Street,  Lowestoft. 

Goodliffe,  Mr.  G.,  17,  Rendezvous  Street,  Folkestone. 

Goodwin,  Mr.  J.,  Lower  Clapton,  E. 

Goodwin,  Mr.  J.,  6,  Merrion  Row,  Dublin. 

Gordelier,  Mr.  W.  G.,  39,  High  Street,  Sittingbourne. 

Gordon,  Mr.  W.,  76,  King  Street,  Aberdeen. 

Goskar,  Mr.  J.  J.,  1,  Carlisle  Cucus,  Belfast. 

Gossop,  Mr.  G.  K.,  88,  Church  Street,  Great  Grimsby- 

Gostling,  Mr.  J.  H.,  Halesworth. 

Gostling,  Mr.  T.  P.,  Diss. 

Gould,  Mr.  J.,  Red  Lion  Square,  Newcastle,  Staffs. 

Gowans,  Mr.  J.,  21,  High  Street,  Perth,  N.B. 

Granger,  Mr.  E.  J.,  Upper  Clapton,  E. 

Grant,  Mr.  T.,  Malvern  House,  Clevedon. 

Grant,  Mr.  W.,  High  Street,  Blairgowrie. 

Gravill,  E.  D.,  F.R.M.S.,  62,  Barkham  Terrace,  Lambeth  Road,  3.E. 

Gray,  Mr.  C,  12,  Church  Street,  Bilston,  Staffordshire. 

Greaves,  Mr.  A.,  Chesterfield. 

Greaves,  Mr.  J.,  Oxford  Terrace,  Canton,  Cardiff. 

Greaves,  Mr.  W.  S.,  Ironville,  Alfreton. 

Green,  Mr.  J.,  19,  Wood  Street,  Swindon. 

Green,  Mr.  J.  H.,  Top  of  Catherine  Hill,  Frome. 

Green,  Mr.  S.,  2,  York  Place,  Nunhead,  S.E. 
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Greenall,  Mr.  A.,  10,  South  Road,  Waterloo,  near  Liverpool. 

Greenish,  H.  G.,  F.I.C.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenish,  T.,  F.C.S.,  F.B.M.S.,  20,  New  Street,  Dorset  Square,  N.W. 

Greenish,  Mr.  T.  E.,  20,  New  Street,  Dorset  Square,  N.W. 

Greensill,  Mr.  H.  W.,  Fishponds. 

Greenwell,  Mr.  R.  H.,  Chester-le-Street. 

Greenwood,  Mr.  S.,  208,  Otley  Road,  Bradford. 

Gregory,  Mr.  W.,  Stapleton  Road,  Bristol. 

Greig,  Mr.  W.,  59,  Glassford  Street,  Glasgow. 

Griffin,  Mr.  C.  H.,  72,  South  Great  Georges  Street,  Dublin. 

Griffin,  Mr.  T.,  High  Street,  Weybridge,  Surrey. 

Griffith,  Mr.  R.,  High  Street,  Slough. 

Griffiths,  Mr.  E.  H.,  Market  Street,  Kidsgrove. 

Grimwade,  Mr.  E.  W.,  Mildmay  Chambers,  82,  Bishopsgate  Street,  E.G. 

Grindley,  Mr.  G.  H.,  136,  Lower  Baggot  Street,  Dublin. 

Grindley,  Mr.  W.,  6,  Northgate  Street,  Chester. 

Grisbrook,  Mr.  E.,  Windsor,  Berks. 

Grisbrook,  Mr.  S.,  51,  Wellington  Street,  Woolwich,  S.E. 

Grose,  Mr.  N.  M.,  5,  Castle  Street,  Swansea. 

Groves,  Mr.  R.  H.,  Blandford. 

Groves,  T.  B.,  F.C.S.,  Weymouth. 

Guest,  Mr.  E.  P.,  High  Street,  Brentwood,  Esses. 

Guest,  Mr.  G.  C,  1,  Dale  Street,  Burslem. 

•Guiler,  Mr.  J.,  25,  High  Street,  Belfast. 

Gulliver,  Mr.  W.,  6,  Lower  Belgrave  Street,  Pimlico,  S.W. 

Gunn,  Mr.  W.,  Market  Place,  Duns,  N.B. 

Gurnell,  Mr.  W.,  34,  Union  Street,  Ryde,  Isle  of  Wight. 

Guthrie,  Mr.  A.  D.,  Bonningtou,  Edinburgh,  N.B. 

Guy,  Mr.  F.,  12,  North  Street,  Brighton. 

Guyer,  J.  B.,  F.C.S.,  11,  Strand,  Torquay. 

Hackman,  Mr.  L.  L.,  Lake  Road,  Landport,  Hants. 

Haddock,  Mr.  J.,  27,  Chapel  Street,  Leigh,  Lanes. 

Hadfield,  Mr.  J.,  20,  Cheetham  Street,  Rochdale. 

Hadingham,  Mr.  J.  W.,  208,  High  Street,  Deptford,  S.E. 

Haines,  Mr.  J.  J.,  Market  Place,  Bromsgrove. 

Hall,  Mr.  A.  L.,  The  Cross,  Winchcombe. 

Hall,  F.,  M.R.C.S.,  1,  Jermyn  Street,  S.W. 

Hall,  Mr.  F.,  117,  High  Street,  Stockton-on-Tees. 

Hall,  Mr.  H.  R.  F.,  1,  Beverley  Road,  near  Hull. 

Hall,  Mr.  J.,  Wellington,  Salop. 

Hall,  Mr.  P.,  118,  Grey  Street,  Newcastle-on-Tyue. 

Hall,  Mr.  R.  A.,  80,  Westgate,  Grantham. 

Hall,  Mr.  S.,  Littleborough,  near  Manchester. 

Hall,  Mr.  T.,  Address  unknown. 

Hall,  Mr.  T.  H.,  80,  Drayton  Park,  N. 

Hall,  Mr.  W.,  Market  Street,  Lancaster. 

Hallaway,  Mr.  J.,  52,  Castle  Street,  Carlisle. 

Hallawell,  Mr.  J.,  63,  Wood  Street,  Liverpool. 

Haller,  Mr.  F.  W.,  79,  High  Street,  Boston. 

Halliwell,  Mr.  J.,  1,  Trafford  Street,  Rochdale. 

Harnbrook,  Mr.  J.  B.,  6,  Stroud  Street,  Dover. 

Hamilton,  J.  T.,  M.D.,  3,  Lower  Sackville  Street,  Dublin. 

Hamilton,  Mr.  W.,  Barrow-on-Humber. 

Hammerton,  Mr.  E.,  28,  High  Street,  Colchester. 

Hammond,  Mr.  W.  H.,  1,  Caroline  Street,  Hull. 

Hamp,  Mr.  J.  Worcester  Street,  Wolverhampton. 

Hampson,  Mr.  R.,  205,  St.  John-street  Road,  E.C. 

Hanbury,  C,  F.I.C.,  F.C.S.,  Plough  Court,  Lombard  Street,  E.C. 

Haubury,  F.J.,  F.L.S.,  Plough  Court,  Lombard  Street,  E.C. 
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Handforth,  Mr.  E.,  Lumb  Lane,  Bradford. 

Harcus,  Mr.  J.,  Address  unknown. 

Hardeman,  Mr.  J.,  55,  Bury  New  Bond,  Manchester. 

Hardie,  Mr.  J.,  68,  High  Street,  Dundee. 

Harding,  Mr.  J.,  36,  King's  Head  Street,  Harwich. 

Harding,  Mr.  J.  J.,  Sudbury,  Suffolk. 

Hardwick,  Mr.  S.,  21,  Commercial  Boad,  Bournemouth. 

Hardwicke,  Mr.  J.  E.,  4,  Meat  Market,  Bury  St.  Edmunds. 

Hardy,  Mr.  J.,  North  Street,  Bishop's  Stortford. 

Hardy,  Mr.  S.  C,  177,  Eegent  Street,  W. 

Hargraves,  Mr.  H.  L.,  30,  High  Street,  Oldham. 

Hargreaves,  Mr.  M.,  108,  Fylde  Boad,  Preston,  Lanes. 

Harland,  Mr.,  Wellington  Street,  Eccles. 

Harley,  Mr.  J.,  3,  James's  Square,  Crieff,  N.B. 

Harold,  Mr.  J.  P.,  103,  Guilford  Street,  Bussell  Square,  W.C. 

Harpley,  Mr.  B.  B.,  34,  Church  Street,  West  Hartlepool. 

Harrington,  Mr.  A.,  Needham  Market,  Suffolk. 

Harrington,  Mr.  A.,  jun.,  Walsham-le- Willows,  Suffolk. 

Harrington,  W.,  L.A.H.D.,  80,  Patrick  Street,  Cork. 

Harris,  Mr.  E.  W.,  128,  High  Street,  Merthvr  Tydfil. 

Harris,  Mr.  H.  W.,  224,  High  Street,  Exeter. 

Harris,  Mr.  J.,  67,  Wellingborough  Boad,  Northampton. 

Harrison,  Mr.  J.,  Address  unknown. 

Harrison,  Mr.  J.,  33,  Bridge  Street,  Sunderland. 

Harrison,  Mr.  J.,  2,  Market  Street,  St.  Helen's,  Lanes. 

Harrison,  Mr.  B.,  Farnworth,  near  Bolton. 

Harrison,  Mr.  T.,  58,  Little  Horton  Lane,  Bradford,  Yorkshire. 

Harrison,  Mr.  T.  E.,  North  Street,  Sleaford. 

Harrison,  Mr.  W.,  29,  Castle  Street,  Clitheroe. 

Harrison,  Mr.  W.  B.,  6,  Bridge  Street,  Sunderland. 

Harrop,  Mr.  J.  H.,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Harrop,  Mr.  W.  H.,  Hightown,  Crewe. 

Harrower,  Mr.  P.,  136,  Cowcaddens  Street,  Glasgow. 

Hart,  Mr.  J.,  131,  Embden  Street,  Hulme,  Manchester. 

Hart,  Mr.  J.,  130,  Newport  Street,  Bolton. 

Hart,  Mr.  T.,  2,  Armadale  Street,  Dennistown,  Glasgow. 

Hart,  Mr.  T.,  72,  Lancashire  Hill,  Stockport. 

Hartford,  Mr.  J.,  16,  Coleman  Street,  E.C. 

Hartley,  Mr.  John,  1,  Church  Boad,  Lytham. 

Hartley,  Mr.  S.,  High  Street,  Harrow-on-the-Hill. 

Hartshorn,  Mr.  A.  F.,  165,  Horseley  Field,  Wolverhampton. 

Harvey,  Mr.  E.,  6,  Giltspur  Street,  E.C. 

Harvey,  S.,  F.C.S.,  South  Eastern  Laboratory,  Canterbury. 

Harvey,  Mr.  W.  B.,  Frome,  Somerset. 

Harvey,  Mr.  W.  B.,  98,  Humberstone  Boad,  Leicester. 

Harvie,  Mr.  G.,  Princes  Street,  Helensburgh. 

Harvie,  Mr.  J.,  68,  Stirling  Street,  Airdrie,  N.B. 

Harwood,  Mr.  E.  G.,  92,  Clarence  Street,  Bolton. 

Harwood,  Mr.  H.  T.,  Hendford,  Yeovil,  Somerset. 

Haslett,  Mr.  J.  H.,  18,  North  Street,  Belfast. 

Hasselby,  Mr.  E.  H.,  1,  Eversfield  Place,  St.  Leonards-on-Sea. 

Hasselby,  Mr.  T.  J.,  1,  Baxtergate,  Doncaster,  Yorkshire. 

Hatch,  Mr.  B.  M.,  Claremont  House,  Bedland,  Bristol. 

Hatrick,  Mr.  J.  B.,  60,  Love  Street,  Paisley. 

Havill,  Mr.  P.  W.,  15,  Fore  Street,  Tiverton,  Devon. 

Hawkins,  Mr.  T.,  32,  Ludgate  Hill,  E.C. 

Hayes,  Mr.  J.,  Great  Warley,  Essex. 

Hayes,  Mr.  W.,  12,  Grafton  Street,  Dublin. 

Haydon,  Mr.  W.  F.,  23,  Burlington  Chambers,  Birmingham. 

Hayhoe,  Mr.  W.,  105,  Manchester  Boad,  Cubitt  Town,  E. 
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Hayles,  Mr.  B.  H.,  Broadway,  Ealing,  Middlesex. 

Hayrnan,  Mr.  A.,  New  Street,  Neath. 

Hayton,  Mr.  J.  W.,  99,  Gilesgate,  Durham. 

Hazard,  Mr.  J.  D.,  Bournemouth. 

Heald,  Mr.  S.,  The  Cottage,  Bedsworth,  Pontefract. 

Hearder,  Mr.  H.  P.,  24,  Westwell  Street,  Plymouth. 

Hearder,  Mr.  W.,  Kocombe,  Torquay. 

Heath,  Mr.  A.,  114,  Ebury  Street,  S.W. 

Heathcote,  Mr.  H.  C,  Winster,  Derbyshire. 

Heaton,  Prof.  C.  W.,  F.I.C.,  F.C.S.,  Charing  Cross  Hospital,  W.C. 

Hefford,  Mr.  C,  Queen  Street,  Derby. 

Hellowell,  Mr.  J.,  88,  West  Street,  Leeds. 

Hemingway,  Mr.  A.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  E.,  20,  Portman  Street,  W. 

Hemingway,  Mr.  W.,  20,  Portman  Street,  W. 

Henderson,  Mr.  C,  Wibsey,  near  Bradford. 

Henry,  Mr.  H.  C,  48,  Compton  Street,  Brunswick  Square,  W.C. 

Henry,  Mr.  J.  H.,  21,  Duff  Street,  Macduff. 

Henry,  Mr.  J.  P.,  97,  Donegall  Street,  Belfast. 

Henty,  Mr.  H.  M.,  19,  High  Street,  St.  John's  Wood,  N.W. 

Herbert,  Mr.  G.,  37,  Cecil  Street,  Stockton-on-Tees. 

Herring,  Mr.  H.,  Address  unknown. 

Herring,  Mr.  W.  C,  40,  Aldersgate  Street,  E.C. 

Heslop,  Mr.  H.  H.,  Kingswinford,  near  Dudley. 

Hewlett,  Mr.  C.  J.,  40,  41,  &  42,  Charlotte  St.,  Great  Eastern  St.,  E.C. 

Hey,  Mr.  D.,  Hebden  Bildge,  Yorks. 

Heywood,  J.  S.  C,  F.C.S.,  19,  Inverness  Terrace,  W. 

Hick,  Mr.  A.,  High  Street,  Wath-on-Dearne. 

Hickey,  Mr.  E.  L.,  199,  King's  Road,  Chelsea,  S.W. 

Hickin,  Mr.  H.,  Mardol  Head,  Sbrewsbury. 

Hickman,  Mr.  W.,  Archer  Street,  Notting  Hill,  W. 

Higgins,  Mr.  W.,  Borough,  Farnham,  Surrey. 

Hill,  Mr.  A.,  14,  Oxford  Street,  South  Heigbam,  Norwich. 

Hill,  Mr.  A.  A. ,  Bowlish  House,  Shepton  Mallet. 

Hill,  Mr.  A.  B.,  101,  Southwark  Street,  S.E. 

Hill,  Mr.  J.,  1,  Castle  Street,  Reading. 

Hillier,  Mr.  H,  15,  Old  Bond  Street,  Bath. 

Hills,  T.  H.,  F.I.C.,  F.C.S.,  225,  Oxford  Street,  W. 

Hills,  W.,  F.C.S.,  225,  Oxford  Street,  W. 

Hind,  Mr.  T.  W.  L.,  Kendal. 

Hinds,  Mr.  J.,  127,  Gosford  Street,  Coventry. 

Histed,  Mr.  E.,  2,  Upper  St.  James  Street,  Brighton. 

Hitchin,  Mr.  B.,  54,  St.  James'  Street,  Burnley. 

Hitchman,  Mr.  H.,  Market  Place,  Kettering. 

Hobbes,  Mr.  A.  E.,  Address  unknown. 

Hobson,  Mr.  C,  Market  Place,  Beverley. 

Hobson,  Mr.  H,  89,  Ablewell  Street,  Walsall. 

Hocken,  Mr.  J.,  31,  Old  Hall  Street,  Liverpool. 

Hodges,  Prof.  J.  F.,  M.D.,L.A.,F.C.S.,F.I.C,  Queen's  College, Belfast. 

Hodges,  Mr.  W.,  Eastgate  Row,  Cbester. 

Hodgkinson,  Mr.  C,  198,  Upper  Whitecross  Street,  E.C. 

Hodgkinson,  Mr.  G.,  11,  Cross  Cheaping,  Coventry. 

Hodgkinson,  Mr.  J.  S.,  Matlock  Bridge. 

Hodgkinson,  Mr.  W.,  198,  Upper  Whitecross  Street,  E.C. 

Hodgson,  Mr.  A.,  3,  Millbrook  Place,  Harrington  Square,  N.W. 

Hodkinson,  Mr.  J.  Mill  Street,  Macclesfield. 

Hodsoll,  Mr.  T.  W.  11.,  11,  Start  Street,  Shepherdess  Walk,  N. 

Hogg,  Mr.  P.,  1,  Southwick  Street,  Hyde  Park,  W. 

Iloldsworth,  Mr.  T.  W.,  31,  Steolhouse  Lane,  Birmingham. 

Holgate,  Mr.  S.  V.,  29,  Long  How,  Nottingham. 
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Holliday,  Mr.  T.,  5,  High  Street,  West  Bromwich. 

Hollier,  Mr.  E.,  Market  Place,  Dudley. 

Hollinworth,  Mr.  W.,  135,  Ashton  New  Eoad,  Bradford,  Manchester. 

Holmes,  Mr.  C.  J.,  16,  Cambridge  Street,  Hyde  Parle,  v. . 

Holmes,  E.  M.,  F.L.S.,  17,  Bloomsbury  Square,  W.C. 

Holmes,  Mr.  F.  G.,  Brill. 

Holmes,  Mr.  P.,  11,  Strand,  Torquay. 

Holmes,  Mr.  T.,  32,  Seymour  Eoad,  Sharpies,  near  Bolton. 

Holmes,  Mr.  W.  M.,  63,  Lupus  Street,  Belgravia  South,  S.W. 

Holroyd,  Mr.  W.,  31,  Duke  Street,  St.  James,  S.W. 

Holt,  Mr.  A.,  230,  Halliwell  Eoad,  Bolton. 

Hood,  W.,  M.E.C.S.,  Castlegate,  York. 

Hooper,  Mr.  D.,  17,  Bull  Street,  Birmingham. 

Hooper,  Mr.  L.,  43,  King  William  Street,  E.C. 

Hopkin,  Mr.  W.  K.,  16,  Cross  Street,  Hatton  Gardens,  E.C. 

Hopkinson,  Mr.  T.,  Grautham. 

Hopwood,  Mr.  T.  S.,  Eichmond,  Surrey. 

Hornby,  Mr.  A.,  8,  Larkrield  Eoad,  Eichmond,  Surrey. 

Horncastle,  Mr.  H.,  Cemetery  Eoad,  Sheffield. 

Horncastle,  Mr.  J.,  17,  Craven  Street,  Westbourne  Terrace,  \\  . 

Horner,  Mr.  E.,  Mitre  Square,  Aldgate,  E.C. 

Horner,  Mr.  E.,  jun.,  Mitre  Square,  Aldgate,  E.C. 

Horrell,  Mr.  A.  C.  J.,  Dartford. 

Horsfall,  Mr.  J.,  Aughton  Eoad,  Birkdale,  Southport. 

Horsfield,  Mr.  J.  N.,  Sweet  Street,  Leeds. 

Horsley,  Mr.  T.  W.,  274,  Portobello  Eoad,  Notting  Hill,  W. 

Horton,  Mr.  J.  A.,  Buxburn,  Aberdeen. 

Hothersall,  Mr.  J.,  25,  Standishgate,  Wigau. 

Houghton,  Mr.  T.,  52,  St.  Clements,  Oxford. 

How,  Mr.  W.,  52,  South  Street,  Dorchester. 

Howard,  D.,  F.I.C.,  F.C.S.,  Stratford,  E. 

Howard,  J.  E.,  F.E.S.,  F.L.S.  etc.,  Lord's  Meade,  Lordship  Lane, 
Tottenham. 

Howard,  Mr.  W.  D.,  Lord's  Meade,  Tottenham. 

Howell,  Mr.  M.,  61,  High  Street,  Peckham,  S.E. 

Howie,  Mr.  W.  L.,  Cornbrook  House,  Eccles,  Lanes. 

Howlett,  Mr.  H.  J.,  Stafford  House,  Forton  Eoad,  Gosport. 

Howlett,  Mr.  W.  H.,  Address  unknown. 

Howorth,  Mr.  J.,  Market  Place,  Doncaster. 

Hucklebridge,  Mr.  J.  M.,  116,  Ebury  Street,  S.  W. 

Huggett,  Mr.  S.,  128,  Prescot  Eoad,  Fairfield,  Liverpool. 

Huggins,  Mr.  G.  T.,  Barnet. 

Huggins,  Mr.  E.,  199,  Strand,  W.C. 

Hughes,  Mr.  E.,  14,  Market  Place,  Altrincham,  Cheshire. 

Hughes,  Mr.  E.  G.,  Cateaton  Street,  Manchester. 

Hughes,  Mr.  J.,  Castle  Street,  Swansea. 

Hughes,  Mr.  J.  E.,  15,  Old  Bond  Street,  Bath. 

Hughes,  Mr.  J.  M.,  48,  Fulham  Eoad,  S.W. 

Hughes,  Mr.  L.  S.,  Maple  Eoad,  Penge,  S.E. 

Hughes,  Mr.  T.,  Llandilo. 

Hugill,  Mr.  J.,  14  &  15,  Miles  Lane,  Cannon  Street,  E.C. 

Humby,  Mr.  L.  W.,  Address  unknown. 

Hume^  Mr.  A.,  63,  Northumberland  Street,  Newcastle-on-Tyne. 

Hume,  Mr.  J.  W.  D.,  Alexander  Terrace,  Clapham  Eoad,  Lowestoft. 

Hume,  Mr.  E.,  41,  Cowcaddens  Street,  Glasgow. 

Humphry,  Mr.  H.,  Dartmouth. 

Hunt,  Mr.  A.,  Fore  Street,  Exeter. 

Hunt,  Mr.  C,  29,  Chapel  Street,  Belgrave  Square,  S.W. 

Hunt,  Mr.  L.,  2,  Albert  Bridge,  Manchester. 

Hunt,  Mr.  E.,  45,  High  Street,  Winchester. 
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Hunt,  Mr.  T.,  Workhouse,  Liverpool. 

Hunter,  Mr.  F.  W.,  4,  Westmoreland  Eoad,  Newcastle-on-Tyne. 

Hunter,  Mr.  G.,  Withernsea,  Yorks. 

Hunter,  Mr.  H.,  5,  Roper  Street,  Whitehaven,  Cumberland. 

Hunter,  Mr.  J.  C,  99,  Great  Western  Eoad,  Glasgow. 

Hunting,  Mr.  W.,  Droitwich. 

Hurley,  Mr.  E.  W.,  137,  Lewisham  High  Eoad,  S.E. 

Huskisson,  H.  0.,  F.I.C.,  F.C.S.,  F.L.S.,  Swinton  Street,  Gray's  Inn 

Eoad,  W.C. 
Hutcheon,  Mr.  W.,  21,  High  Street,  Bonnyrigg,  Midlothian. 
Hutchins,  Mr.  C,  Wind  Street,  Neath. 
Hutton,  Mr.  H.,  Lighthorne. 
Hyslop,  Mr.  J.  C,  39,  Church  Street,  N.W. 

Illingworth,  Mr.  G.  S.,  45,  Maxwell  Eoad,  Pollokshields,  Glasgow. 
Ince,  J.,  F.L.S.,  F.C.S.,  F.G.S.,  11,  St.  Stephen's  Avenue,  Shepherd's 

Bush,  W. 
Ingall,  Mr.  J.,  Ashford,  Kent. 
Ingham,  Mr.  J.,  Upper  Tooting,  S.W. 
Insull,  Mr.  E.  S.,  54  &  56,  Lichfield  Street,  Hanley. 
Ismay,  Mr.  J.  G.,  Groat  Market,  Newcastle-on-Tyne. 
Ison,  Mr.  Jno.,  Wellington. 

Ive,  Mr.  W.,  115,  Gloucester  Eoad,  South  Kensington,  S.E. 
Izod,  Mr.  J.,  Church  Eoad,  Upper  Norwood,  S.E. 

Jaap,  Mr.  J.,  268,  Buchanan  Street,  Glasgow. 

Jackson,  A.  H,  B.Sc,  Strangeways,  Manchester. 

Jackson,  Mr.  Barnet  E.,  Palace  Buildings,  Harpurhey,  Manchester. 

Jackson,  Mr.  C,  Church  Eoad,  Acton,  W. 

Jackson,  Mr.  G.,  870,  Eochdale  Eoad,  Harpurhey,  Manchester. 

Jackson,  Mr.  J.,  16,  Talbot  Eoad,  Blackpool,  Lanes. 

Jackson,  Mr.  J.,  Sun  Bridge  Buildings,  Bradford. 

Jackson,  Mr.  E.,  2,  Clegg  Street,  Oldham. 

Jackson,  Mr.  E.,  7,  Smithy  Bow,  Nottingham. 

Jackson,  Mr.  W.,  Crediton,  Devon. 

Jackson,  Mr.  W.  G.,  58,  Nortbgate,  Hartlepool. 

James,  Mr.  A.  W.,  Sketty,  near  Swansea. 

James,  Mr.  C,  80,  Argyle  Street,  Birkenhead. 

James,  Mr.  K.,  North  Bar  Street,  Beverley. 

James,  Mr.  W.  G.,  Hucknall,  Torkard. 

Jardine,  Mr.  W.  D.,  54,  Stratford  Eoad,  Birmingham. 

Jarmain,  G.,  F.I.C.,  F.C.S.,  9,  York  Place,  Huddersfield. 

Jefferson,  Mr.  P.,  145,  Meadow  Lane,  Leeds. 

Jefferson,  Mr.  T.,  Little  Chishill,  Eoyston,  Herts. 

Jeffery,  Mr.  H.,  110,  Cheltenham  Eoad,  Bristol. 

Jeffrey,  Mr.  T.  A.,  Leamington  House,  Cheltenham. 

Jeffries,  Mr.  H.,  23,  High  Street,  Guildford. 

Jenkins,  Mr.  E.  E.,  High  Street,  Beeston,  near  Nottingham. 

Jenkins,  Mr.  H.,  Ellerslie  Park  Eoad,  Gloucester. 

Jenkins,  Mr.  J.,  Llysyfran,  Haverfordwest. 

Jenkins,  Mr.  J.  T.,  Denman  Street,  New  Eadford,  Nottingham. 

Jewell,  Mr.  J.  E.,  86,  New  Bond  Street,  W. 

Jeves,  Mr.  P.,  6,  Drapery,  Northampton. 

Jinks,  Mr.  J.,  Iron  Bridge,  Shropshire. 

Job,  Mr.  A.  T.,  Southleigh,  Spencer  Hill,  Wimbledon. 

Jobson,  Mr.  E.,  125,  Scotswood  Koad,  Newcastle-on-Tyne. 

Johns,  Mr.  E.,  Cavan  Medical  Hall,  Cavan. 

Johnson,  Mr.  E.  E.,  Liverpool  Apothecaries'  Company,  Liverpool. 

Johnson,  Mr.  J.,  8,  Brondesbury  Terrace,  Kilburn,  N.W. 

Johnson,  Mr.  J.  B.,  Uttoxeter. 
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Johnson,  Mr.  M.,  7,  Barn  Street,  Clayton-le-Moors. 

Johnson,  Mr.  T.,  8,  Market  Place,  Wigan. 

Johnson,  Mr.  T.  S.,  5,  Holyrood  Terrace,  Malvern. 

Johnson,  Mr.  W.,  5,  Stanley  Street,  Leek,  Staffordshire. 

Johnstone,  Mr.  W.,  Cromarty,  N.B. 

Johnstone,  W.,  F.I.C.,  F.C.S.,  Athenmum  Chambers,  King  s  Lynn. 

Jones,  Mr.  A.  M.,  King  Street,  Brynmawr,  Breconsbire. 

Jones,  Mr.  D.  W.,  Commercial  Place,  Aberdare. 

Jones,  Mr.  E.,  21,  High  Street,  Hauler. 

Jones,  E.  W.  T.,  F.C.S.,  10,  Victoria  Street,  Wolverhampton. 

Jones',  Mr.  F.,  20,  Pickford  Street,  Hoy  ton. 

Jones,  Mr.  G.  H.,  7,  Market  Square,  Hanley. 

Jones,  Mr.  H.,  Berwyn  Street,  Llangollen. 

Jones,  Mr.  H.  J.,  3,  Newland  Terrace,  Kensington,  W. 

Jones,  Mr.  H.  S.,  139,  Fulham  Road,  S.W. 

Jones,  Mr.  H.  W.,  F.C.S.,  F.R.M.S.,  19,  Hertford  Terrace,  Coventry. 

Jones'  Mr.  J.,  20,  Chester  Road,  Hulme,  Manchester. 

Jones,  Mr.  J.,  27,  Station  Road,  Hadfield. 

Jones,  Mr.  J.,  64,  Wednesfield  Road,  Little  London,  Vvillenhall. 

Jones,  Mr.  J.  H.,  121,  Finsbury  Pavement,  E.C. 

Jones,  Mr.  J.  P.,  2,  Bridge  Street,  Aberaynm. 

Jones,  Mr.  J.  T.,  Bute  Road,  Bute  Town,  Cardiff. 

Jones,  Mr.  K.  L.,  Conuah's  Quay,  Flintshire. 

Jones,  Mr.  M.,  Chester  Street,  Flint. 

Jones,  Mr.  M.,  12,  High  Street,  Swansea, 

Jones,  Mr.  0.,  Market,  Place,  Bangor. 

Jones,  T.,  F.G.S.,  A.R.Sc.M.,  Preparatory  Military  School,  Eroombill, 

Shooter's  Hill,  S.E. 
Jones,  Mr.  T.  P.,  82,  Seven  Sisters'  Road,  N. 
Jones,  Mr.  T.  P.,  The  Pharmacy,  Llanidloes. 
Jones,  Mr.  W.  C,  23,  Bavswater  Terrace,  Bayswater,  W. 
Jones,  Mr.  W.  H.,  New  House,  Friley  Bridge,  near  Abergavenny,  Mon. 
Jones,  Mr.  W.  J.,  3,  Newland  Terrace,  Kensington,  W. 
Jones,  Mr.  W.  0.,  135,  Ladbroke  Grove,  Notting  Hill,  W. 
Joseph,  Mr.  A.  J.,  St.  Leonards-on-Sea. 

Kay,  Mr.  T.,  7,  Lower  Hillgate,  Stockport. 

Kaye,  Mr.  H.,  Berry  Brow,  Huddersfield. 

Keall,  Mr.  F.  P.,  199,  High  Street,  Swansea. 

Kearnes,  Mr.  R.  H.,  Swan  Bank,  Bilston. 

Keen,  Mr.  B.,  28,  Park  Street,  Bristol. 

Keene,  Mr.  E.,  143,  New  Bond  Street,  W. 

Keene,  Mr.  J.,  Brenchley,  Stapleburst,  Kent. 

Kelley,  Mr.  R.,  Croscombe  House,  Wells,  Somersetshire. 

Kemble,  Mr.  J.,  Mevagissey,  Cornwall. 

Kemp,  Mr.  D.,  91,  High  Street,  Portobello,  Mid-Lothian. 

Kemp,  Mr.  J.,  Cupar,  Fife,  N.B. 

Kendall,  Mr.  J.  H.,  14,  Blagton  Street,  Blyth,  Northumberland. 

Kendall,  Mr.  R. ,  Wharf  Street,  Sowerby  Bridge. 

Kennedy,  Mr.  W.,  59,  Trongate,  Glasgow. 

Ker,  Mr.  A.,  92,  Lower  Moss  Lane,  Hulme,  Manchester. 

Kerfoot,  Mr.  T.,  Medlock  Vale  Works,  Berry  Street,  Manchester. 

Kei-math,  Mr.  W.  R.,  78,  Market  Street,  St.  Andrews,  Fife. 

Kermode,  Mr.  R,  K.,  Castletown,  Isle  of  Man. 

Kershaw,  Mr.  J.,  Neville  Street,  Southport. 

Kerr,  Mr.  C,  56,  Nethergate,  Dundee. 

Key,  Mr.  H.,  Agincourt  Square,  Monmouth. 

Key,  Mr.  W.  H.,  Pontypridd. 

Keyworth,  G.  A.,  F.C.S.,  St.  Hilary,  Hastings. 

Kimber,  Mr.  B.  T.,  16,  Fonthill  Road,  Tollington  Park,  N. 
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Kinch,  Prof.  Ed. ,F.I.C.,F.C.S.,  Royal  Agricultural  College,  Cirencester. 

King,  Mr.  H.  A.,  Post  Office  Street,  Norwich. 

King,  Mr.  W.,  4,  Market  Place,  Huddersfield. 

King,  Mr.  W.  G.,  Market  Drayton. 

King,  Mr.  W.  E.,  64,  SaltounRoad,  Brixton,  S.W. 

Kingerlee,  Mr.  G.,  Castle  Street,  Buckingham. 

Kingsford,  Mr.  F.,  54,  Piccadilly.  W. 

Kingzett,  C.T.,  F.I.C.,  F.C.S.,  17,  Lansdowne  Road,  Tottenham. 

Kinninmont,  A.,  F.C.S.,  69,  South  Portland  Street,  Glasgow. 

Kirk,  Mr.  S.,  89,  Upper  North  Street,  Poplar,  E. 

Kirkby,  Mr.  W.,  36,  Meadow  Street,  Sheffield. 

Kitchin,  A.,  F.I.C.,  F.C.S.,  27,  King  Street,  Whitehaven. 

Kite,  Mr.  W.  T.,  1,  Ormond  Villas,  Cheltenham. 

Knight,  Mr.  G.  J.,  452,  Edgware  Road,  W. 

Knight,  Mr.  J.,  12,  Rendevous  Street,  Folkestone. 

Knights,  J.  W.,  F.I.C.,  F.C.S.,  Cambridge. 

Laird,  Mr.  G.  H.,  40,  Queensferry  Street,  Edinburgh. 

Lake,  Mr.  J.  H.,  41,  High  Street,  Exeter. 

Lake,  Mr.  R.,  45,  Gibbons  Street,  Plymouth. 

Lakeman,  Mr.  N.,  Post  Office,  Modbury. 

Lakin,  Mr.  W.,  16,  New  Bond  Street,  Leicester. 

Lambert,  Mr.  J.,  Wear  House,  Durham. 

Lamplough,  Mr.  H.,  113,  Holborn  Hill,  E.C. 

Lancashire,  Mr.  H.,  Oxford  Buildings  Pharmacy,  Belfast. 

Lance,  Mr.  W.  N.  G.,  207,  Copenhagen  Street,  Islington,  N. 

Lane,  Mr.  W.,  69,  Market  Street,  Manchester. 

Langdale,  Mr.  E.  F.,  72,  Hatton  Gardon,  E.C. 

Latham,  Mr.  R.  J.,  Market  Place,  Howden,  Yorks. 

Laughlin,  Mr.  W.,  Ramsey,  Isle  of  Man. 

Laverack,  Mr.  W.  H.,  P.  0.  Corner,  Malton. 

Lawrance,  Mr.  E.,  Welwyn,  Herts. 

Laws,  Mr.  J.,  Ill,  Church  Street,  N.W. 

Lawson,  Mr.  E.  J.,  High  Street,  Whitstable. 

Leach,  Mr.  J.,  Crawley,  Sussex. 

Leadbitter,  Mr.,  Central  Station  Pharmacy,  Sunderland. 

Leake,  Mr.  F.,  Walmgate,  York. 

Learoyd,  Mr.  E.  R.,  21,  Washington  Road,  Sheffield. 

Lee,  Mr.  W.,  Castle,  Northwich,  Cheshire. 

Lee,  Mr.  W.,  High  Street,  Honiton,  Devon. 

Leete,  Mr.  S.  F.,  Thrapston. 

Leigh,  Mr.  J.  J.,  5,  Newgate  Street,  Bishop  Auckland. 

Leigh,  Mr.  M.,  46,  Dyke  Road,  Brighton. 

Leitch,  Mr.  W.,  17,  Picardy  Place,  Edinburgh. 

Lenfestey,  Mr.  W.  G.,  9,  Market  Street,  Faversham. 

Lescher,  Mr.  T.  H.,  60,  Bartholomew  Close,  E.C. 

Leslie,  Mr.  J.,  Walkley,  Sheffield. 

Lester,  Mr.  H.,  1,  Bridge  Street,  Nuneatou. 

Lester,  Mr.  T.  R.,  107,  Patrick  Street,  Cork. 

Lewinton,  Mr.  A.  B.,  14,  Cleveland  Street,  Fitzroy  Square,  W. 

Lewis,  Mr.  R.,  3,  Taylor  Street,  Liverpool. 

Lewis,  Mr.  T.,  Address  unknown. 

Lincolne,  Mr.  W.,  Ely,  Cambridgeshire. 

Lindsay,  T.,  P.O.S.,  Maryfield  Cottage,  Maryhffl,  N.B. 

Linford,  J.  S.,  F.C.S.,  16,  Gladstone  Street,  Hull. 

Ling,  Mr.  E.,  Esher,  Surrey. 

Lister,  Mr.  S.,  70,  High  Street,  Great  Horton,  Bradford. 

Litchfield,  Mr.  J.,  50,  High  Street,  Longton,  Staffordshire. 

Littlewood,  Mr.  S.,  Sutton-in-Ashfield. 

Llewellyn,  Mr.  R.,  148,  High  Street,  Merthyr. 
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Lloyd,  Mr.  E.,  jun.,  Abergele. 

Lloyd,  Mr.  G.,  jun.,  30,  Church  Street,  Bilstou. 

Lloyd,  Mr.  J.,  Bridgend,  Glamorganshire. 

Lloyd,  Mr.  J.,  Piccadilly,  Hanley. 

Lloyd,  Mr.  J.  W.,  Address  unknown. 

Lloyd,  Mr.  J.  W.,  34,  Mount  Pleasant,  Liverpool. 

Lloyd,  Mr.  B.,  High  Street,  Claycross. 

Lloyd,  Mr.  E.,  Penygraig,  Ehondda  \  alley. 

Llovd  Mr  T.  H.,  10,  Friar  Lane,  Leicester.  . 

Lockyer  w7  J.,  F.C.S.,  Pembroke  Villa,  Elgin  Park,  Eedland,  Bristol. 

Lofthouse,  Mr.  J.,  Fleetwood.  . 

Lon«   Mr  H.,  2,  Western  Place,  Hove,  Brighton. 

Lon"  Mr.  H.,  48,  High  Street,  Notting  Hill,  W. 

Long,  Mr.  H.,  90,  High  Street,  Croydon 

Longbotham,  Mr.  J.,  Chester-le-Street,  Durham. 

Longman,  Mr.  J.  H.,  2,  Kepier  Terrace,  Durham. 

Longrigg,  Mr.  J.,  Appleby,  Westmorland. 

Lord,  Mr.  C,  Todmorden,  Lancashire. 

Lord,  Mr.  L.,  Bank  Street,  Eawtenstall. 

Lorimer,  Mr.  J.,  Junction  Eoad,  Holloway  Road, ,  N. 

Lowe  A  J  G„  F.I.C.,  F.C.S.,  167,  Fenchurch  Street,  E.C. 

Lowther,  Mr.  M.  K.,  Langtoft,  Lowthorpe. 

Lucas,  Mr.  J.  M.  M.,  162,  Windmill  Street,  GraveseiuL 

Luff  A  P    F.I.C.,  F.C.S.,  173,  MaryleboneBoad,  IN.\V. 

Luke,  Mr.  E.  S.,  30,  Tavistock  Eoad,  Plymouth. 

Lumby,  Mr.  A.,  Tranmere,  Liverpool. 

Lunan,  Mr.  A.,  Banchory,  N.B. 

Lund,  Mr.  W.,  27,  Fossgate,  York. 

Lunn,  Mr.  T.,  31,  Westgate,  Grantham. 

Maben,  Mr.  T.,  5,  Oliver  Place,  Hawick. 
Mr>Arlnm    Mr    32,  Virginia  Street,  Glasgow. 
Matadam,s!,Ph.b.,F8E.S.E.,F.I.C.,F.C.S.,  Surgeons'  Hall,  Echn- 

Macadam,  W.I.,  F.C.S.,  F.I.C.,  Surgeons'  Hall,  Edinburgh. 
Macaiday,  Mr.  J.  J.,  Holywood,  co.  Down. 
Macaulay,  Mr.  W.  H.,  Huddersfield. 
McBeath,  Mr.  J.  W.,  Whitby  Street,  West  Hartlepool. 
McCowan,  Dr.  W.,  F.C.S.,  Horse  Wynd,  Edinburgh. 
McCulloch,  Mr.  F.,  Address  unknown 
Macdonald,  Mr.  J.,  12,  West  Newmgton,  Edinburgh. 
M'Donald,  Mr.  K.,  Dimkeld  TnliTiahm   N 

MacDermatt,  Mr.  E.  J.,  18,  Canonbury  Villas,  Islington,  ^. 
Macewan,  Mr.  W.  M.,  Address  unknown 
Macfarlane,  Mr.  A.  Y.,  255,  Canongate,  Edinburgh. 
MacFarlane,  Mr.  P.,  Apothecaries'  Ha  1,  Fort  ^  ill  am,  KB. 
Macfarlane,  Mr.  T.  B.,  17,  Mam  Street  Vwshavv,  Is.B. 
McGlashan,  Mr.  J.,  29,  Dairy  Eoad,  Edinburgh. 
McGregor,  Mr.  G.,  Ellon,  Aberdeen. 
Machin,  Mr.  W.  G.,  Hartley  Wmtney,  Wmchfield. 
Machon,  Mr.  H.,  Market  Place,  Saffron  Walden. 
McHugh,  Mr.  H.  S.,  Bridge  Street,  Castleford. 
Macintosh,  Mr.  A.,  21,  Montague  Street,  Rothesay. 
Mackay,  Mr.  G.  D.,  Canning  Street  Edinburgh 
Mackenzie,  Mr.  J.,  45,  Forrest  Eoad,  Edinburgh. 
McKeown,  W.  A.,  M.D.,  CM.,  Notting  Hill,  Belfast. 
Mackaness,  Mr.  C,  Chesham,  Bucks. 
Mackey,  Mr.  J.  B.,  2,  Bouvene  Street,  E.G. 
Mackiil,  Mr.  E.  C,  Cadzow  Street,  Hamilton. 
MacKirdy,  Mr.  J.,  85,  Victoria  Street,  Eothesa}. 
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Maclagan,  Prof.  D.,  M.D.,  F.C.S.,  28,  Heriot  Row,  Edinburgh. 

McLeod,  Mr.  T.,  148,  Broomielaw,  Glasgow. 

M'Millan,  Mr.  J.,  17,  Great  Western  Road,  Glasgow, 

McMullan,  Mr.  T.,  40,  Victoria  Street,  Belfast. 

McMurray,  Mr.  J.,  19,  George  Street,  Paisley,  N.B. 

M'Naught,  Mr.  A.,  4,  West  Blackhall  Street,  Greenock. 

McNicol,  Mr.  J.,  Apothecary  Hall,  Alva,  Stirlingshire. 

Macpherson,  Mr.  A.,  Stornoway. 

Macpherson,  Mr.  C.  A.,  19,  Caledonian  Terrace,  Edinburgh. 

McSweeny,  Mr.  M.  A.,  Prospect  Place,  Sundays  Well,  Cork. 

McVitie,  Mr.  T.,  15,  Old  Hall  Street,  Liverpool. 

Madeley,  Mr.  E.  S.,  3,  West  Kensington  Terrace,  W. 

Maggs.'Mr.  T.  C,  Yeovil. 

Maitland,  Mr.  P.  C,  233,  East  India  Road,  London. 

Maitland,  Mr.  W.,  Kemnay,  Aberdeenshire. 

Maizey,  Mr.  E.,  194,  Cassland  Road,  South  Hackney,  E. 

Makins,  G.  H.,  M.R.C.S.,  F.I.C.,  F.C.S.,  Tudor   House,   Blackheath 

Manfull,  Mr.  H.  J.,  88,  Arkwright  Street,  Nottingham.       [Park,  S.E. 

Mangnall,  Mr.  W.,  37,  High  Street,  Sittingbourne,  Kent. 

Manning,  R.  J.,  Wells,  Somerset. 

Maries,  Mr.  D.  R.,  16,  Iiiam  Road,  Bootle,  Liverpool. 

Marley,  Mr.  W.,  124,  Northumberland  Street,  Newcastle-on-Tyne. 

Marriott,  E.  D.,  L.R.C.P.,  90,  St.  Ann's  Well  Road,  Nottingham. 

Marriott,  Mr.  T.  E.,  Havelock  Road,  Hastings. 

Marris,  Mr.  T.,  82,  Bridge  Street,  Worksop,  Notts. 

Marsden,  Mr.  T.  B.,  Withington,  Manchester. 

Marsh,  Mr.  E.  R.,  49,  Chippenham  Road,  St.  Peter's  Park,  W. 

Marsh,  Mr.  J.  H,  6,  Milsom  Street,  Bath. 

Marsh,  Mr.  W.  H.,  92,  Tollington  Park,  N. 

Marshall,  Mr.  Geo.  T.,  Bridge  Street,  Morpeth. 

Marshall,  Mr.  T.,  Beverley. 

Marshall,  W.,  F.B.S.,  9,  Duggan  Place,  Rathmines,  Dublin. 

Marson,  Mr.  B.  B.,  174,  Park  Road,  Liverpool. 

Marston,  Mr.  J.  T.,  105,  London  Wall,  City,  E.C. 

Martin,  Mr.  A.  E.,  60,  Egerton  Street,  Oldham. 

Martin,  Mr.  H.  S.,  High  Street,  East  Grinstead. 

Martin,  Mr.  N.  H.,  29,  Mosley  Street,  Newcastle-on-Tyne. 

Martin,  Mr.  W.,  Market  Harborough. 

Martindale,  W.,  F.C.S.,  10,  New  Cavendish  Street,  W. 

Mason,  Mr.  A.,  29,  Yorkshire  Street.  Rochdale. 

Mason,  A.  H.,  F.C.S.,  56,  Hanover  Street,  Liverpool. 

Mason,  Mr.  H.  C,  1,  Australian  Avenue,  E.C. 

Mason,  Mr.  J.,  Medical  Hall,  Boyle,  Co  Roscommon. 

Mason,  Mr.  W.  B.,  117,  Derby  Street,  Bolton. 

Mason,  Mr.  W.  R.,  Gunnersbury  Station,  Brentford  Boad,  W. 

Mather,  Mrs.  Ellen,  High  Street,  Haddington,  N.B. 

Mather,  Mr.  J.,  58,  Kay  Street,  Bolton. 

Mather,  Mr.  J.  H,  26,  James  Street,  Harrogate. 

Mathews,  Mr.  J.  H.,  1,  Queen's  Gardens,  Hyde  Park,  W. 

Mathias,  Mr.  T.,  Saundersfoot,  Pembrokeshire. 

Matthews,  Mr.  E.,  High  Street,  Royston,  Herts. 

Matthews,  Mr.  H.,  7,  Old  King  Street,  Bristol. 

Matthews,  Mr.  T.,  167,  Cambridge  Boad,  E. 

Matthews,  Mr.  T.,  Man  of  Ross  House,  Ross,  Herefordshire. 

Matthews,  Mr.  W.,  12,  Wigmore  Street,  W, 

Maunder,  Mr.  R.,  714,  Rochdale  Road,  Manchester. 

Maurice,  Mr  J.,  34,  Bedford  Street,  Plymouth. 

Maw,  Mr.  C,  11,  Aldersgatc  Street,  E.C 

Maxey,  Mr.  W.  PL,  265,  Glossop  Road,  Sheffield. 

Maxficld,  Mr.  J.,  89,  Bartholomew  Street,  Leicester. 
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Mayfield,  Mr.  J.  T.,  41,  Queen  Victoria  Street,  E.C. 

Mayer,  Mr.  W.  D.,  6,  Regent  Square,  Northampton. 

Mays,  Mr.  R.  J.  J.,  5,  Ogle  Terrace,  South  Shields. 

Mead,  Mr.  C.  J.,  55,  Fore  Street,  E.C. 

Meadows,  Mr.  H.,  15,  Westgate  Street,  Gloucester. 

Meadows,  Mr.  J.,  44,  Huniberstone  Gate,  Leicester. 

Medd,  Mr.  J.,  47,  Westgate  Street,  Gloucester. 

Meldrum,  Mr.  E.  D.,  Address  unknown. 

Mellin,  Mr.  G.,  16,  Tichborne  Street,  Regent  Street,  W. 

Mellin,  Mr.  J.  P.,  High  Street,  Wimbledon,  S.W. 

Mellor,  Mr.  J.  G.,  Market  Square,  St.  Neots,  Hunts. 

Melrose,  Mr.  W.,  13,  Micklegate,  Yorks. 

Mercer,  Mr.  A.,  Prestwich,  Manchester. 

Mercer,  Mr.  J.,  121,  Adelphi  Street,  Preston. 

Merrell,  Mr.  J.,  1,  Queen's  Terrace,  Camden  Road,  N.W. 

Merriki'n,  Mr.  J.  B.,  2,  Beaufort  Buildings  West,  Bath. 

Merson,  Mr.  W.,  The  Dispensary,  Paignton. 

Metcalfe,  Mr.  C.  L.,  13,  Whitefriargate,  Hull. 

Metcalfe,  Mr.  E.  H.,  Malvern. 

Middleton,  Mr.  A.,  18,  Southwell  Road,  Nottingham. 

Midgeley,  Mr.  C,  23,  St.  Ann's  Square,  Manchester. 

Miles,  Mr.  G.,  Belvedere. 

Miller,  Mr.  C.  B.,  8,  Osborne  Place,  Blackheath,  b.b. 

Miller,  Mr.  T.  S.,  Gray  Street,  Broughton  Ferry,  Dundee. 

Miller,  Mr.  W.,  Blaydon-on-Tyne. 

Miller,  Mr.  W.  C,  107,  Hockley  Hill,  Birmingham. 

Millidge,  Mr.  A.,  117,  High  Street,  Newport,  Isle  of  Wight. 

Milligan,  Mr.  D.  G.,  Haltwhistle. 

Milligan,  Mr.  W.  M.,  Newton  Stewart,  N.B. 

Mills,  Mrs.  A.  E.,  7,  Spenser  Road,  Heme  Hill,  S.E. 

Mills,  Mr.  J.,  Eastgate  Row,  Chester. 

Mills,  Mr.  R.  M.,  Bourne,  Lincolnshire. 

Mills,  Mr.  W.  H.,  1,  Market  Place,  Heywood,  Lanes. 

Milne,  Mr.  W.,  4,  Fleet  Street,  Torquay. 

Milward,  Mr.  S.,  10,  Crown  Terrace,  Upper  Holloway,  N. 

Minchin,  Mr.  F.  J.,  Athy,Co.  Kildare. 

Minshull,  Mr.,  42,  Dudley  Street,  Wolverhampton. 

Minshull,  Miss  R.  C,  3,  Rodney  Terrace  West,  Bow  Road,  E. 

Mitchell,  Mr.  J.,  151,  Oxford  Street,  Manchester. 

Moinet,  F.  W.,  M.D.,  13,  Alva  Street,  Edinburgh. 

Monkhouse,  Mr.  H.,  All  Saiut's,  Derby. 

Moody,  Mr.  S.  W.,  6,  Walkergate,  Louth,  Lines. 

Moore,  Mr.  J.  W.,  7,  Market  Square,  Hanley. 

Moore,  Mr.  W.  J.,  24,  Murray  Place,  Stirling,  N.B. 

Moorhouse,  Mr.  W.,  40,  Kirkgate,  Wakefield. 

Morgan,  W.,  Ph.D.,  28,  Orange  Street,  Swansea. 

Morgan,  Mr.  W.  J.,  Malvern  Wells,  Worcestershire. 

Morison,  Mr.  G.,  High  Street,  Peebles,  N.B. 

Morrell,  Mr.  T.,  1,  South  Street,  New  North  Road,  Islington,  N. 

Morris,  Mr.  J.  O.,  37,  Digbeth,  Walsall. 

Morris,  Mr.  J.  L.,  81,  Alexandra  Road,  Manchester. 

Morris,  Mr.  T.,  118,  Market  Street,  Farnworth,  Bolton. 

Morris,  Mr.  W.  W.,  Talgarth. 

Morson,  T.,  F.C.S.,  124,  Southampton,  Row,  W.C. 

Morson,  Mr.  T.  P.,  Southampton  Row,  W.C. 

Mortiboy,  Mr.  J.,  119,  Railton  Road,  Heme  Hill,  S.E. 

Mortimer,  Mr.  J.,  20,  The  Mall,  Clifton,  Bristol. 

Morton,  Mr.  T.,  11,  Albion  Terrace,  Kirkintilloch. 

Moss,  J.,  F.I.C.,  F.C.S.,  15,  Laurence  Pountney  Lane,  E.C. 

Moulden,  Mr.  W.,  49,  King  William  Street,  Blackburn. 
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Mount,  Mr.  W.,  2,  Palace  Street,  Canterbury. 
Moyle,  Mr.  J.,  27,  Broadway,  Hammersmith,  W. 
Muir,  Mr.  G.,  166,  Cumberland  Street,  Glasgow. 
Mullock,  Mr.  E.,  Charing  Cross,  Birkenhead. 
Mumbray,  Mr.  B.  G.,  Bichmond,  Surrey. 
Mumby,  Mr.  C,  47,  High  Street,  Gosport. 
Munday,  Mr.  J.,  1,  Duke  Street,  Cardiff. 
Munn,  Mr.  C.  H.,  Stouport. 
Murdoch,  Mr.  D.,  High  Street,  Falkirk,  N.B. 
Murdoch,  Mr.  G.,  249,  Sauchiehall,  Street,  Glasgow. 
Muskett,  Mr.  J.,  Haiieston,  Norfolk. 
Myers,  Mr.  G.,  71,  Coltman  Street,  Hull. 

Napier,  Mr.  A.,  69,  South  Clerk  Street,  Edinburgh. 

Naylor,  W.  A.  H.,  F.C.S.,  5,  Coleman  Street,  E.C. 

Neale,  Mr.  H.,  Biddings,  near  Alfreton,  Derbyshire. 

Neale,  Mr.  J.,  55,  High  Street,  King's  Lynn. 

Nesbit,  Mr.  J.,  162,  High  Street,  Portobello. 

Nest,  Mr.  H.,  28,  Haymarket,  S.W, 

NettiDg.  Mr.  J.  G.,  177,  North  Boad,  Plymouth. 

Newbigin,  Mr.  J.  L.,  Alnwick. 

Newby,  Mr.  B.  I.,  Lemon  Street,  Truro,  Cornwall. 

Newcombe,  Mr.  J.,  70,  High  Street,  Grantham. 

Newey,  Mr.  J.  T.,  Beulah  Hill,  Norwood,  S.E. 

Newman,  Mr.  W,  F.,  8,  Market  Street,  Falmouth. 

Newport,  Mr.  W.,  Foulsham,  Norfolk. 

Newton,  Mr.  T.  A.  C,  9,  Carlton  Terrace,  Carlton  Boad,  Kilburn,  N.W. 

Nicholl,  Mr.  S.  C,  37,  High  Street,  Belfast. 

Nicholls,  Mr.  B.  E.,  Fernleigh  Lodge,  Lee,  Kent. 

Nicholson,  Mr.  A.,  11,  Pantiles,  Tunbridge  Wells. 

Nicholson,  Mr.  H.,  38,  Argyle  Street,  Birkenhead. 

Nicholson,  Mr.  J.  H.,  4,  Glasgow  Street,  Maxwelltown,  Dumfries. 

Nicholson,  Mr.  W.  0.,  Address  unknown. 

Nickson,  Mr.  J.,  56,  Broad  Street,  Ludlow. 

Nicol,  Mr.  J.,  4,  Dowanhill  Place,  Partick,  Glasgow. 

Noble,  Mr.  A.,  139,  Princes  Street,  Edinburgh. 

Noble,  Mr.  J.,  55,  King's  Street,  South  Shields. 

Nuthall,  Mr.  E.,  Bank  Plain,  Norwich. 

Nutt,  Mr.  A.  J.,  47,  Piccadilly,  W. 

Oakland,  Mr.  W.,  Address  unknown. 

Odling,  Prof.  W.,  M.B.,  F.E.S.,  etc.,  15,  Norham  Gardens,  Oxford. 

Oglesby,  Mr.  J.,  31,  Micklegate,  York. 

Oldfield,  Mr.  H.,  48,  Market  Street,  Hyde. 

Oldham,  Mr.  J.,  44,  Hessle  Boad,  Huli. 

Oldham,  Mr.  J.,  Market  Street,  Mansfield,  Notts. 

O'Neill,  Mr.  J.,  216,  Dalton  Boad,  Barrow-in-Furness. 

Orchard,  Mr.  E.  J.,  Market  Place,  Salisbury. 

Ottey,  Mr.  T.,  Waterloo  Street,  Burton-on-Trent. 

•  hven,  Mr.  G.  B.,  31,  Broad  Street,  Park,  Sheffield. 

Owen,  Mr.  J.,  Bishops'  Castle,  Salop. 

Owen,  Mr.  J.,  Holloway  Boad,  Islington,  N. 

Owen,  Mr.  S.,  Address  unknown. 

Oxborrow,  Mr.  E.,  400,  Farm  Street,  Birmingham. 

Paddock.  Mr.  T.,  Derby  Boad,  Bootle,  Liverpool. 
Padwick,  Mr.  J.,  5,  Preston  Street,  Brighton. 
Padwick,  Mr.  T.,  Eedhill. 

Padwick,  Mr.  W.  G.,  65,  St.,  James's  Eoad,  Croydon. 
Paine,  Mr.  C,  3,  Commercial  Street,  Newport,  Mon. 
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Paine,  Mr.  S.,  7,  Exchange  Street,  Manchester. 

Palmer,  Mr.  A.  N.,  3,  Ar-y-bryn  Terrace,  Wrexham. 

Palmer,  Mr.  F.,  3,  Anerley  Road,  Upper  Norwood,  S.E. 

Palmer,  Mr.  F.  W.,  Ramsey,  Hunts. 

Palmer,  Mr.  P.  L.,  East  Sheen,  Mortlake,  S.W. 

Park,  Mr.  W.,  91,  Brook  Street,  Broughty  Ferry,  Dundee. 

Park,  Mr.  W.  S.,  84,  Queen  Street,  Dublin. 

Parker,  Mr.  A.,  High  Street,  Uttoxeter. 

Parker,  Mr.  C,  Milnthorpe. 

Parker,  Mr.  H.  J.,  5,  Church  Street,  Blavdon-on  Tyne. 

Parker,  Mr.  R.  H.,  F.C.S.,  225,  Oxford  Street,  W. 

Parker,  Mr.  S.,  360,  Leeds  Road,  Bradford,  Yorks. 

Parker,  Mr.  T.,  9  &  10,  Bridge  Street,  York. 

Parker,  Mr.  W.  H.,  177,  Alfreton  Road,  Nottingham. 

Parkes,  Mr.  H.  E.,  Boston  Villa,  Alexandra  Terrace,  Grove  House 

Road,  Hornsey,  N. 
Parkes,  Mr.  J.  P.,  Leyton  House,  Albion  Road,  Stoke  Newington,  N. 
Parkin,  Mr.  J.  B.,  Ripon. 

Parkinson,  Mr.  F.  W.,  Atherstone,  Warwickshire. 
Parkinson,  Mr.  R.,  1,  William  Henry  Street,  Soho,  Liverpool. 
Parkinson,  R.,  Ph.D.,  Sun  Bridge  Buildings,  Bradford,  Yorkshire. 
Parkinson,  Mr.  T.,  30,  Market  Place,  Driffield. 
Parrott,  Mr.  W.  S.,  79,  High  Street,  Watford. 
Parry,  Mr.  C.  D.,  18,  Borough  High  Street,  S.E. 
Pars,  Mr.  R.  C,  Market  Place,  Thrapstone. 
Passmore,  Mr.  C.  F.,  York  House,  Bath  Road,  Cheltenham. 
Passmore,  Mr.  F.,  17,  Bloomsbury  Square,  W.C. 
Pasmore,  Mr.  F.  R.,  26,  Cullum  Street,  Fenchurch  Street,  E.C. 
Pasrnore,  Mr.  G.,  1,  Corner  of  Southernhay,  Exeter. 
Patchitt,  Mr.  E.  C,  128,  Derby  Road,  Nottingham. 
Paterson,  Mr.  A.,  6,  Camden  Place,  Plantation,  Glasgow. 
Paterson,  Mr.  C,  8,  Pollok  Road,  Pollokshaws,  Glasgow. 
Paterson,  Mr.  J.,  Helmsdale,  Sutherlandshire. 
Paterson,  Mr.  S.,  Gallowgate,  Aberdeen. 
Patman,  Mr.  F.  T.,  30,  King  Street,  Whitehaven. 
Paton,  J.,  F.L.S.,  Kelvingrove  Museum,  Glasgow. 
Patterson,  Mr.  D.  J.,  West  Hill,  Mansfield,  Notts. 
Pattinson,  J.,  F.I.C.,  F.C.S.,  75,  The  Side,  Newcastle-on-Tyne. 
Pattison,  Mr.  G.,  139,  St.  John  Street  Road,  E.C. 
Pattrick,  Mr.  W.,  High  Street,  Measham. 
Payne,  A.,  F.C.S.,  Galen  Works,  Ettingshall,  Wolverhampton. 
Payne,  Mr.  H.,  Market  Rasen. 
Payne,  Mr.  J.  C.  C,  Oxford  Buildings,  Belfast. 
Payne,  Mr.  S.,  Wallingford,  Berkshire. 
Peake,  Mr.  A.,  Queen  Street,  Earlestown. 
Peake,  Mr.  H.,  New  Bridge,  Dover. 
Peake,  Mr.  H.  F.,  Twickenham. 
Pearce,  Mr.  J.  A.,  Cainscross,  Stroud. 

Pearson,  C.  T.,  F.R.B.S.,  F.Z.S.,  101,  Stamford  Street,  Blackfriars,  S.E. 
Pedley,  Mr.  T.,  Mill  Bank,  Triangle,  Halifax. 
Penketh,  Mr.  J.,  Address  unknown. 
Penney,  W.,  A.L.S.,  High  Street,  Poole. 
Penrose,  Mr.  A.  P.,  5,  Amwell  Street,  E.C. 
Percy,  Mr.  T.  B.,  Victoria  Scmare,  Truro. 
Perfect,  Mr.  R.,  Bingley,  Yorks. 
Perkins,  Mr.  J.,  29,  Victoria  Street,  Wolverhampton. 
Perry,  Mr.  E.  C,  Basingstoke. 
Perry,  Mr.  G.  E.,  77,  Hagley  Road,  Birmingham. 
Perry,  Mr.  W.  H.,  18,  Ledsam  Street,  Birmingham. 
Peters,  Mr.  J.,  Shore  Street,  Gourock. 
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Peters,  Mr.  J.  ¥.,  4,  High  Street,  Jedburgh,  N.B. 
Petrie,  Mr.  J.  J.,  Aboyne,  Aberdeenshire. 
Pettigrew,  Mr.  J.  W.,  Lenzie,  near  Glasgow. 
Pettinger,  Mr.  E.,  57,  High  Street,  Hampstead,  N.W. 
Petty,  Mr.  T.,  Deddington. 

Phillips,  Mr.  C.  L.,  43,  Morgan  Street,  Tredegar. 
Phillips,  Mr.  J.,  56,  Everton  Koad,  Liverpool. 
Phillips,  Mr.  J.,  58,  Wallgate,  Wigan. 
Philp,  Mr.  J.,  Wadebridge,  Cornwall. 
Pickard,  Mr.  W.,  130,  High  Street,  Notting  Hill,  W. 
Picken,  Mr.  T.  W.,  Newport,  Salop. 
Pickering,  Mr.  J.,  Market  Place,  Crowle,  Doncaster. 
Pickering,  Mr.  T.,  John  Street,  Over  Wiusford,  Cheshire. 
Pickup,  Mr.  W.,  80,  Bank  Top,  Blackburn. 
Picnot,  Mr.  C,  24,  High  Street,  Strood. 
Pidd,  Mr.  A.  J.,  221,  Chester  Boad,  Hulme,  Manchester. 
Pilcher,  W.  J.,  F.E.C.S.,  High  Street,  Boston. 
Pilley,  Mr.  S.,  9,  Bargate,  Boston. 
Pinkerton,  Mr.  J.  S.,  248,  London  Road,  Glasgow. 
Pinkerton,  Mr.  W.,  17,  Greenside  Place,  Edinburgh. 
Pinyon,  Mr.  W.,  49,  Abbey  Eoad,  St.  John's  Wood,  N.W. 
Pitchford,  Mr.  W.,  54,  Cotharn  Hill,  Gotham,  Bristol. 
Pitman,  Mr.  J.,  50,  Redcliff  Hill,  Bristol. 
Place,  Mr.  F.  W.,  Betley,  Crewe. 
Place,  Mr.  J.,  23  and  24,  King  Street,  Cambridge. 
Plant,  Mr.  W.  E.,  Somerby,  near  Oakham. 
Plowman,  S.,  F.I.C.,  2,  Residence,  St.  Thomas's  Hospital,  S.E. 
Pocklington,  Mr.  H.,  20,  Park  Row,  Leeds. 
Poingdestre,  Mr.  C.  R.,  187,  Newington  Butts,  S.E. 
Pollard,  Mr.  H.  H.,  140,  High  Street,  Ryde,  Isle  of  Wight. 
Polley,  Mr.  J.,  360,  High  Street,  Stratford,  E. 
Pond,  Mr.  B.  C,  4,  The  Pavement,  Brixton  Rise,  S.W. 
Pond,  Mr.  G.  P.,  68,  Fleet  Street,  E.C. 
Ponsford,  Mr.  J.,  24,  Wolborough  Street,  Newton  Abbot. 
Poole,  Mr.  J.,  50,  High  Street,  Newcastle,  Staffs. 
Porter,  W.  E.,  F.C.S.,  16,  Tybridge  Street,  Worcester. 
Postans,  Mr.  A.  W.,  35,  Baker  Street,  W. 
Pottage,  Mr.  J.  C,  117,  Prince's  Street,  Edinburgh. 
Potter,  Mr.  H.,  8,  Park  Terrace,  Sutton,  Surrey. 
Pott,  Mr.  F.  F.,  Post  Office,  Lower  Tranmere,  Birkenhead. 
Potts,  Mr.  C,  Market  Place,  Ilkestone. 
Potts,  E.,  F.C.S.,  18,  Tavistock  Place,  Sunderland. 
Potts,  Mr.  R.  S.,  Market  Place,  Ilkeston. 
Powell,  Mr.  D.,  St.  Thomas,  Swansea. 
Powell,  Mr.  W.,  White  Horse  Street,  Leeds. 
Power,  Mr.  E.,  Walton-on-Thames. 
Powers,  Mr.  E.,  Priory  Works,  Coventry. 
Pownall,  Mr.  T.  R.,  45,  St.  George's  Road,  Bolton. 
Pratt,  Mr.  G.  W.,  49,  Cavendish  Street,  Chorlton-on-Medlock,  Man- 
chester. 
Pratt,  Mr.  R.  M.,  Cattle  Market,  Otley,  Yorks. 
Prentice,  Mr.,  J.,  126,  Nicholson  Street,  Edinburgh. 
Presley,  Mr.  E.,  12,  St.  Augustine's  Parade,  Bristol. 
Preston,  Mr.  J.,  4,  High  Street,  Sheffield. 
Preston,  Mr.  J.  C,  81,  Bishopsgate  Street  Without,  E.C. 
Prichard,  Mr.  E.,  10,  Vigo  Street,  Regent  Street,  W. 
Pridgeon,  Mr.  W.  J.,  The  Moor,  Hawkhurst. 
Pridmore,  Mr.  W.,  Castle  Street,  Hinckley,  Leicestershir?. 
Prince,  Mr.  A.  G.,  2,  Market  Street,  Longton,  Staff's. 
Princep,  Mr.  P.,  17,  Bloomsbury  Square,  W.C. 
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Pring,  K.  W.,  L.A.H.D.,  7,  Plough  Buildings,  Belfast. 

Prior,  Mr.  G.  T.,  32,  Broad  Street,  Oxford. 

Pritchard,  Mr.  J.,  Charlton  Koad,  Manchester. 

Probyn,  Mr.  C,  55,  Grosvenor  Street,  Grosvenor  Square,  W. 

Procter,  Mr.  S.  J.,  1,  Duke  Street,  Cardiff. 

Proctor,  Mr.  A.  D.,  Dufftown,  Banffshire. 

Proctor,  Mr.  B.  S.,  11,  Grey  Street,  Newcastle-on-Tyne. 

Proctor,  Mr.  W.,  56,  Dean  Street,  Newcastle-on-Tyne. 

Prosser,  Mr.  F.  H.,  Coleshill,  Warwickshire. 

Prosser,  Mr.  J.  A.,  Manchester  Road,  Walkden. 

Pugh,  Mr.  G.,  Dunster  House,  Mincing  Lane,  E.C. 

Pugh,  Mr.  H.,  Llanegryn,  near  Towyn,  Merionethshire. 

Pullin,  Mr.  W.  H.,  42,  Parade,  Leamington. 

Purdue,  Mr.  T.,  Witney,  Oxon. 

Purefoy,  R.  D.,  F.R.C.S.I.,  ]3,  Merrion  Square,  N.,  Dublin. 

Purves,  Mr.  S.,  70,  Haymarket  Terrace,  Echnburgh. 

Quinlan,  Prof.  F.  J.  B.,  M.D.,  M.R.I.A.,  F.C.P.,  29,  Lower  Fitzwilliam 
Street,  Dublin. 

Rackham,  Mr.  G.,  Wenhaston,  Halesworth,  Suffolk. 

Radley,  Mr.  W.  V.,  42,  Hampton  Road,  Southport. 

Rae,  Mr.  J.,  Newmarket. 

Raimes,  Mr.  R.,  Bonnington  Park,  Edinburgh. 

Rait,  Mr.  R.  C,  370,  Hamilton  Place,  Partick. 

Ramsden,  Mr.  W.,  Fallowfield,  Manchester. 

Randall,  W.  B.,  F.C.S.,  146,  High  Street,  Southampton. 

Ransom,  Mr.  F.,  Bancroft,  Hitchin. 

Ransom,  Mr.  W.,  Hitchin. 

Rastrick,  Mr.  R.  J.,  King's  Road,  Southsea,  Hants. 

Ratcliffe,  Mr.  W.,  44,  Tettenhall  Road,  Wolverhampton. 

Rawlings,  Mr.  C.  J.,  Address  unknown. 

Ray,  Mr.  G.  9,  Stanley  Street,  Macclesfield. 

Rayson,  Mr.  H.,  Ringwood,  Hants. 

Reboul,  A.  P.,  D.L.R.C.S.,  60,  Liverpool  Road,  N. 

Redfern,  Mr.  J.,  Cobham,  Surrey. 

Redfern,  Mr.  T.,  50,  King  Street,  Penrith. 

Redwood,  Prof.  T.,  Ph.D.,  F.I.C.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Rees,  Mr.  W.  H.,  Dartmouth. 

Reid,  Mr.  W.,  57,  Guthrie  Port,  Arbroath. 

Reynolds,  Mr.  F.,  Station  Road,  Harrogate. 

Reynolds,  Mr.  J.  J.,  Prospect  Place,  Bungay,  Suffolk. 

Reynolds,  R.,  F.C.S.,  13,  Briggate,  Leeds. 

Reynolds,  Mr.  R.  F.,  13,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Reynolds,  Mr.  T.,  Caerphilly. 

Reynor,  Mr.  A.,  50,  Camden  Street,  Dublin. 

Rhind,  Mr.  W.  W.,  69,  Gloucester  Road,  Regent's  Park,  N.W. 

Rhodes,  G.  W.,  M.R.C.S.,  Westbourne  House,  Huddersfield. 

Rich,  S.  W.,  F.I.C.,  34,  Gloucester  Road,  Croydon. 

Richards,  Mr.  J.,  Cardiff  Street,  Aberdare. 

Richards,  Mr.  J.,  33,  Castle  Street,  Swansea. 

Richards,  Mr.  J.  P.,  Lammas  Street,  Carmarthen. 

Richardson,  B.  W.,  M.D.,  F.R.S.,  etc.,  25,  Manchester  Square,  W. 

Richardson,  Mr.  J.,  448,  Kingsland  Road,  E. 

Richardson,  J.  G.  F.,  Ph.D.,  F.C.S.,  10,  Friar  Lane,  Leicester. 

Richardson,  Mr.  R.  T.,  Fern  Grove,  Hartington  Road,  Liverpool. 

Richardson,  Mr.  T.,  Holborn  Hill,  Millom,  Cumberland. 

Richardson,  Mr.  T.  H.,  Alresford. 

Riches,  Mr.  T.,  1,  Victoria  Parade,  Torquay. 

Richmond,  Mr.  R.,  jun.,  Leighton  Buzzard,  Beds. 

D  D 
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Eiddell,  H.  B.,  F.C.S.,  Whitefield  House,  Rothbury,  Morpeth. 

Riddle,  Mr.  W.  R.,  St.  Cuthberts,  Hexham. 

Ridge,  Mr.  J.,  8,  Lome  Street,  Wigan. 

Ridley,  Mr.  A.  C,  St.  Clements,  Ipswich. 

Righton,  Mr.  J.,  229,  Lord  Street,  Southport. 

Rimmington,  F.  M.,  F.C.S.,  9,  Bridge  Street,  Bradford,  Yorkshire. 

Rishworth,  Mr.  H.,  Aberford,  near  Leeds. 

Ritson,  Mr.  T.,  4,  High  Street,  Sunderland. 

Roach,  Mr.  P.,  8,  St.  James's  Street,  S.W. 

Robb,  Mr.  J.,  133,  Clifton  Street,  Cardiff. 

Robbins,  J.,  F.C.S.,  147,  Oxford  Street,  W. 

Roberts,  Mr.  G.,  High  Street,  West  Bromwich. 

Roberts,  Mr.  J.,  247,  Horsley  Heath,  Tipton. 

Roberts,  Mr.  J.  K.,  Bute  Place,  St.  Helens,  Swansea. 

Roberts,  Mr.  M.,  High  Street,  Bangor. 

Roberts,  Mr.  W.  C,  Post  Office,  Llansilin. 

Robertson,  Mr.  G.,  London  Hospital,  E. 

Robeson,  Mr.  C,  148,  Prescot  Road,  Fairfield,  Liverpool. 

Robinson,  A.  E.,  F.C.S.,  9,  Bull  Ring,  Birmingham. 

Robinson,  Mr.  B.,  1,  Broad  Street,  Pendleton,  Manchester. 

Robinson,  Mr.  G.,  New  Lane,  Patricroft,  near  Manchester. 

Robinson,  Mr.  J.,  Orford  Hill,  Norwich. 

Robinson,  Mr.  J.,  Stanley,  near  Chester  le-Street,  Durham. 

Robinson,  Mr.  J.  F.,  Apsley  Buildings,  Liverpool. 

Robinson,  Mr.  J.  S.,  12,  Macaulay  Street,  Great  Grimsby. 

Robinson,  Mr.  J.  S.,  Alfreton. 

Robinson,  Mr.  R.,  78,  Yorkshire  Street,  Rochdale. 

Robinson,  Mr.  R.  A.,  195,  Brompton  Road,  S.W. 

Robinson,  Mr.  "W.,  Main  Street,  Cockermouth. 

Robson,  Mr.  T.,  4,  Victoria  Road,  Brighton. 

Roderick,  Mr.  T.,  Commercial  Street,  Pontypool. 

Rodman,  Mr.  J.,  285,  Duke  Street,  Glasgow. 

Rogers,  Mr.  J.,  R.,  82,  Church  Street,  Stoke  Newington,  N. 

Rogers,  Mr.  W.,  53,  Ben  Jonson  Road,  Stepney,  E. 

Rogerson,  Mr.  M.,  Boston  Spa,  Yorkshire. 

Romans,  Mr.  T.  W.,  High  Street,  Wrotham,  Sevenoaks. 

Ronchetti,  Mr.  T.  A.,  40,  Mandale  Road,  South  Stockton. 

Rookledge,  Mr.  F.  E.,  Easingwold. 

Rose,  Mr.  C,  New  Brighton,  Cheshire. 

Rose,  Mr.  J.  D.,  18,  Ormonde  Street,  Jarrow-on-Tyne,  Durham. 

Ross,  L.  B.,  F.C.S.,  Great  Driffield. 

Rossiter,  Mr.  F.,  20,  George  Street,  Hastings. 

Rossiter,  Mr.  J.,  Royal  Naval  Hospital,  Stonehouse,  Devon. 

Rotherham,  Mr.  C.  J.,  56,  South  Molton  Street,  W. 

Roulston,  Mr.  B.  W.,  39,  Aire  Street,  Goole. 

Round,  Mr.  F.,  10,  London  Street,  Southport. 

Rouw,  Mr.  W.  T.,  Market  Place,  Ruthin. 

Rowe,  Mr.  P.  M.,  High  Street,  Marlborough. 

Rowe,  Mr.  R.,  25,  Ladv  Margaret  Road,  N.W. 

Rowe,  S.  T.,  M.A.,  Ph.D.,  Public  Analyst,  Redruth. 

Rowell,  Mr.  R.  H.,  Houghton-le-Spiing. 

Russell,  Mr.  C.  J.  L.,  Opposite  the  Castle  Hill,  Windsor. 

Sainsbury,  Mr.  S.,  170,  Strand,  W.  C. 

Salmon,  Mr.  E.  P.,  30,  Western  Road,  Hove,  Brighton. 

Salter,  Mr.  B.,  Uckfield. 

Salter,  Mr.  J.  B.,  Castle  Street,  Shrewsbury. 

Sambell,  Mr.  J.,  ■".:;,  L'oiv  Stm-t,  Pcdrnth. 

Samuel,  A.  H.,  F.C.S.,  1 15,  Upper  Parliament  Street,  Liverpool. 

Sanderson,  Mr.  G.  C,  40,  Peter  Street,  Manchester. 
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Sandford,  Mr.  G.  W.,  Cromer,  Norfolk. 

Sandiland,  Mr.  E.  B.,  Bicester,  Oxfordshire. 

Sandwith,  Mr.  W.  H.,  Bracknell,  Berks. 

Sangster,  Mr.  A.,  66,  High  Street,  St.  John's  Wood,  N.W. 

Sangster,  Mr.  J.  G.,  225,  Oxford  Street,  W. 

Sangster,  Mr.  W.,  Dufftown. 

Sansom,  Mr.  E.,  75,  Duke  Street,  Barrow-in-Furness. 

Sansom,  Mr.  H.,  71,  Begent  Street,  Leamington. 

Sapp,  Mr.  A.,  Winchester  Street,  Basingstoke. 

Sarsfield,  Mr.  W.,  7,  Market  Place,  Durham. 

Satchell,  Mr.  F.,  Crowthorne,  Wokingham,  Berks. 

Saunders,  Mr.  C,  4  &  6,  North  Boad,  Highgate,  N. 

Saunders,  Mr.  D.  P.,  Haverfordwest. 

Saunders,  Mr.  T.  P.,  Blenheim  House,  West  Cowes,  I.W. 

Saunders,  Mr.  J.  W.,  130,  Camden  Eoad,  N.W. 

Savage,  Mr.  J.  W.,  Newton  Abbot. 

Savage,  Mr.  W.  D.,  Park  Boad  East,  Brighton. 

Savage,  Mr.  W.  W.,  65,  Edward  Street,  Brighton. 

Saville,  Mr.  J.,  4,  Goodramgate,  York. 

Savory,  Mr.  A.  L.,  143,  New  Bond  Street,  W. 

Savory,  Mr.  J.  F.,  143,  New  Bond  Street,  W. 

Sawyer,  Mr.  H.,  37,  Fisher  Street,  Carlisle. 

Sayer,  Mr.  E.  C,  86,  Berners  Street,  Ipswich. 

Scaife,  Mr.  S.,  368,  Stretford  Eoad,  Manchester. 

Scanlan,  Mr.  C,  71  &  73,  Market  Street,  Droylsden. 

Schacht,  F.  T.,  B.A.,  M.E.C.S.,  West  London  Hospital,  Hammer- 
smith, W. 

Schacht,  G.  F.,  F.C.S.,  52,  Eoyal  York  Crescent,  Clifton,  Bristol. 

Schacht,  Mr.  W.,  6,  Finsbury  Place  South,  E.  C. 

Schmidt,  Mr.  A.,  382,  New  City  Eoad,  Glasgow. 

Schorlemmer,  Prof.  C,  Ph.D.,F.E.S.,  etc.,  Owen's  College,  Manchester. 

Schweitzer,  J.,  F.C.S.,  53,  Loughborough  Park,  Brixton,  S.W. 

Scott,  Mr.  W.,  46,  Mary  Street,  Dublin. 

Seath,  Mr.  A. ,  Dunfermline. 

Seivwright,  Mr.  G.,  The  Square,  Cullen,  N.B. 

Selkirk,  Mr.  J.,  7,  Pembroke  Street,  Cork. 

Selleck,  Mr.  E.,  32,  Highgate  Eoad,  N.W. 

Selly,  Mr.  J.,  142,  Earl's  Court  Eoad,  South  Kensington,  S.W. 

Senier,  A.,  M.D.,  F.I.C.,  F.C.S.,  17,  Bloomsbury  Square,  W.C. 

Senier,  H.,  F.I.C.,  F.C.S.,  5,  Eomola  Terrace,  Norwood  Lane,  Heme 
Hill,  S.E. 

Sergeant,  Mr.  T.  W.,  61,  Ashton  Street,  Liverpool. 

Severs,  Mr.  J.,  23,  Stricklandgate,  Kendal. 

Seymour,  Mr.  F.  S.,  The  Square,  Wimborne. 

Seymour,  Mr.  T.  T.,  Ennis. 

Shapley,  Mr.  C,  11,  Strand,  Torquay. 

Sharman,  Mr.  C.  E.,  Daventry  Eoad,  Towcester. 

Sharpe,  Mr.  L.  G.,  34,  High  Street,  Notting  Hill,  W. 

Sharpies,  Mr.  G.,  7,  Fishergate,  Preston. 

Shaw,  Mr.  A.,  Biddings,  Derbyshire. 

Shaw,  Mr.  H.  W.,  6,  Market  Place,  Doncaster. 

Shaw,  Mr.  J.,  24,  Great  George  Place,  Liverpool. 

Shaw,  Mr.  J.  W.,  4,  Edwardes  Terrace,  Kensington,  W. 

Shearer,  Mr.  J.,  Medical  Hall,  Kelso,  Eoxburghshire,  N.B. 

Shenstone,  J.  C,  F.E.M.S.,  13,  High  Street,  Colchester. 

Shenstone,  W.  A.,  F.I.C.,  F.C.S.,  Clifton  College,  Bristol. 

Shepheard,  Mr.  T.,  12,  Bridge  Street  Eow,  Chester. 

Shepherd,  Mr.  J.  T.,  Corse  Forgue,  Huntly,  N.B. 

Shepherd,  Mr.  J.  W.,  Settle. 

Sherlock,  Mr.  T.,  Market  Place,  St.  Helen's,  Lanes. 
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Sherriff,  Mr.  G.,  Paignton,  South  Devon. 

Shields,  Mr.  J.,  Alsager,  Cheshire. 

Shillinglaw,  Mr.  W.,  33,  Hamilton  Square,  Birkenhead. 

Shipman,  Mr.  J.  J.,  22,  Bridge  Street,  Northampton. 

Shirtliff,  Mr.  W.,  66,  Goldhawk  Road,  Shepherd's  Bush,  W. 

Short,  Mr.  E.  C,  Post  Office,  Bushey  Heath. 

Siebold,  L.,  F.I.C.,  F.C.S.,  Carr  Bank,  Walmersley,  near  Bury,  Lanes 

Sillitoe,  Mr.  F.  S.,  Station  Boad,  Bedhill,  Surrey. 

Silson,  Mr.  R.  W.,  113,  Church  Street,  Manningham,  Bradford. 

Silverlock,  Mr.  H.  T.,  92,  Blackfriars  Eoad,  S.E. 

Silvers,  Mr.  F.  T.,  25,  Camberwell  Green,  Camberwell,  S.E. 

Sim,  Mr.  J.,  51,  Castle  Street,  Aberdeen. 

Simms,  Mr.  B.  J.,  3,  Eamshill  Road,  South  Cliff,  Scarborough. 

Simpkins,  Mr.  J.,  Minchinhampton. 

Simpson,  Mr.  A.,  9,  Melbourne  Street,  Stalybridge. 

Simpson,  Mr.  A.  H.,  2,  Leslie  Place,  Edinburgh. 

Simpson,  Mr.  D.  0.,  Heanor. 

Simpson,  Mr.  H.  D.,  2,  New  Street,  Louth. 

Simpson,  Mr.  J.,  South  Lambeth  Dispensary,  Clapham  Road,  S.W. 

Simpson,  Mr.  R.,  16,  Henry  Street,  Dublin. 

Simpson,  Mr.  R.  G.,  Stowmarket. 

Simpson,  Mr.  T.,  Bloxham,  Banbury,  Oxon. 

Simpson,  Mr.  T.,  6,  Havelock  Terrace,  Forest  Hill,  S.E. 

Simpson,  Mr.  W.,  421,  New  City  Road,  Glasgow. 

Sims,  Mr.  J.,  Hirwain. 

Sinclair,  Mr.  R.,  Invergordon,  N.  B. 

Sirett,  H.,  Brackley,  Northamptonshire. 

Skinner,  Mr.  M.  H.,  Keelby,  near  Ulceby,  Lines. 

Skirrow,  Mr.  W.  E.,  Bingley,  Yorks. 

Skoulding,  Mr.  W.,  Wymondham,  Norfolk. 

Slade,  Mr.  J.,  Tenbury. 

Slater,  Mr.  A.,  South  Street,  New  Whittington,  Derbyshire. 

Slater,  Mr.  J.,  76,  Bedford  Street,  Leicester. 

Slater,  Mr.  J.,  Sadler  Street,  Wells,  Somerset. 

Slater,  Mr.  T.,  Stone,  Staffordshire. 

Slinger,  Mr.  F.,  High  Ousegate,  York. 

Smeeton,  Mr.  W.,  26,  Commercial  Street,  Leeds. 

Smiles,  Mr.  J.,  3,  Brandon  Terrace,  Edinburgh. 

Smith,  Mr.  A.  J.,  47,  North  Street,  Taunton. 

Smith,  Mr.  A.  W.,  93,  High  Street,  Rye,  Sussex. 

Smith,  Mr.  C,  50,  Harley  Road,  Kennington  Lane,  S.E. 

Smith,  Mr.  C.  S.,  Cirencester. 

Smith,  Mr.  D.,  Market  Place,  Stroud,  Gloucestershire. 

Smith,  E.,  F.C.S.,  8,  The  Strand,  Torquay. 

Smith,  Mr.  E.,  283,  Liverpool  Road,  Islington,  N. 

Smith,  Mr.  E.  M.,  34,  St.  Thomas  Street,  Weymouth. 

Smith,  Mr.  J.,  High  Street,  Claycross. 

Smith,  Mr.  Joseph,  Weymouth. 

Smith,  Mr.  J.  D.,  Magdalen  Street,  Norwich. 

Smith,  Mr.  J.  J.,  619,  Rice  Lane,  Walton,  Liverpool. 

Smith,  Mr.  J.  S.,  8,  Crowhurst  Road,  Brixton,  S.W. 

Smith,  Mr.  J.  S.  T.  W.,  10,  Alexandra  Road,  St.  John's  Wood,  N.W. 

Smith,  Mr.  J.  T.,  17,  Blackburn  Street,  Radcliffe,  Manchester. 

Smith,  Mr.  J.  T.,  12,  Down  Street,  Piccadilly,  W. 

Smith,  Mr.  J.  W.,  Ia,  Denbigh  Road,  Westbourne  Grove,  W. 

Smith,  Mr.  N.,  372,  High  Street,  Cheltenham. 

Smith,  Mr.  N.,  Amersham. 

Smith,  Mr.  P.  S.,  3,  Bellevue  Place,  Edinburgh. 

Smith,  R.,  M.  D.,  Durham  County  Asylum,  Sedgefield,  Ferry  Hill. 

Smith,  Mr.  S.  A.,  102,  Parade,  Leamington. 
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Smith,  T.,  L.R.C.S.E.,  Heriot  Hill  House,  Edinburgh. 

Smith,  Mr.  T.,  Top  of  Union  Street,  Ryde,  Isle  of  Wight. 

Smith,  Mr.  W.,  48,  Porchester  Koad,  W. 

Smith,  Mr.  W.,  Sutton  Coldtield. 

Smith,  Mr.  W.  F.,  280,  Walworth  Road,  S.E. 

Smith,  Mr.  W.  H.,  36,  St.  George's  Road,  Brighton. 

Smithson,  Mr.  J.,  1,  Preston  Road,  Brighton. 

Smithurst,  Mr.  J.,  20,  Robin  Hood  Street,  Nottingham. 

Sneath,  Mr.  T.  D.,  26,  Stodman  Street,  Newark-on-Trent. 

Soames,  Mr.  W.,  Wargrave,  near  Henley-on-Thames. 

Southall,  A.,  F.C.S.,  Bull  Street,  Birmingham. 

Southall,  W.,  F.L.S.,  Bull  tetreet,  Birmingham. 

Southwell,  Mr.  C.  H.,  Boston. 

Sowray,  Mr.  J.,  Petergate,  York. 

Sowray,  Mr.  R.  D.,  143,  Sandy  Lane,  Skelmersdale. 

Spear,  Mr.  G.,  Address  unknown. 

Spearing,  Mr.  J.,  53,  Above  Bar,  Southampton. 

Speechly,  Mr.  G.,  North  Street,  Bishop  Stortford. 

Spencer,  Mr.  T.,  London  House,  South  Street,  Sleaford,  Lines. 

Spencer,  Mr.  T.,  Wokingham. 

Spilsbury,  Mr.  J.,  33,  Bath  Street,  Leamington. 

Sprackett,  Mr.  G.,  The  Drawbridge,  Bristol. 

Sprackett,  Mr.  W.,  58,  Quayside,  Bristol. 

Spyer,  Mr.  N.,  1,  Lancaster  Gate,  Hyde  Park,  W. 

Squire,  Mr.  A.,  1,  Bush  Lane,  E.G. 

Squire,  Mr.  J.,  41,  Queen  Street,  Oxford. 

Squire,  P.  W.,  F.L.S.,  F.C.S.,  413,  Oxford  Street,  W. 

Stable,  Mr.  R,  H.,  92,  Drayton  Park,  Highbury,  N. 

Stacey,  H.  G.,  F.C.S.,  300,  High  Holborn,  W.C. 

Stacey,  Mr.  S.  LI.,  300,  High  Holborn,  W.G 

Stafford,  Mr.  W.,  10,  Northgate  Street,  Gloucester. 

Stainer,  Mr.  J.,  59,  Sandgate  Road,  Folkestone. 

Stanmrwitz,  Miss  L.,  42,  Askew  Road,  Uxbridge  Road,  W. 

Stamp,  Mr.  E.  B.,  High  Street,  Hampstead,  N.W. 

Stanford,  E.  C.  C,  F.C.S.,  Glenwood,  Dalmuir,  Glasgow. 

Stangroom,  Mr.  A.,  Whissonsett,  near  Dereham,  Norfolk. 

Stanley,  Mr.  H.,  72,  The  Parade,  Leamington. 

Stannard,  Mr.  F.  J.,   15,  Broad  Green,  Croydon. 

Stanley,  Mr.  T.,  Whalley  Road,  Accrington. 

Stansfield,  Mr.  R.,  85,  Haverstock  Hill,  N.W. 

Stansw-ood,  Mr.  J.,  277,  Commercial  Road,  Landport. 

Stanway,  Mr.  W.  H.,  Kington,  Herefordshire. 

Staples,  Mr.  E.,  West  Street,  Wilton. 

Stapleton,  Mr.  J.,Addison  Works,WoodstockRd.,  Shepherd's  Bush,  W. 

Starkie,  Mr.  R.  S.,  126,  Strand,  W.C. 

Stedman,  Mr.  R.  B.,  West  Mailing. 

Stedman,  Mr.  W.,  76,  High  Street,  Ashford,  Kent. 

Steele,  Mr.  J.  C,  4,  Harmony  Place,  Govanhill. 

Stenson,  Mr.  J.,  High  Street,  Camden  Town,  N.W. 

Stephenson,  Mr.  F.,  16,  Howe  Street,  Edinburgh. 

Stephenson,  Mr.  J.  B.,  48,  Frederick  Street,  Edinburgh. 

Stephenson,  Mr.  J.  N.,  High  Street,  Heckmondwike. 

Stephenson,  Mr.  S.,  Llyn-y-mawr,  Holywell,  Flintshire. 

Sterling,  Mr.  W.,  Rose  Inn  Street,  Kilkenny,  Ireland. 

Stevens,  Mr.  P.  A.,  72,  Mansfield  Road,  N.W. 

Stevenson,  Mr.  J.  C,  The  Strand,  Todmorden. 

Stevenson,  Mr.  J.,  1,  Baxtergate,  Whitby. 

Stevenson,  T.,  M.D.,  F.I.C.,  F.C.S.,  45,  Gresham  Road,  S.W. 

Stewart,  A.  Y.,  F.I.C.,  F.C.S.,  City  Carlton  Club,  St.  Swithin's  Lane, 
Stewart,  Mr.  D.,  Albert  Street,  Kirkwall,  N.B.  [E.C. 
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Stewart,  Mr.  J.,  8,  Cadzow  Street,  Hamilton. 
Stewart,  Mr.  J.,  Watergate,  Grantham. 
Stickland,  Mr.  W.  H.,  23,  Cromwell  Place,  S.W. 
Stiles,  Mr.  M.  H.,  2,  French  Gate,  Doncaster. 
Stiling,  Mr.  J.  E.,  225,  Oxford  Street,  W. 
Stoakes,  Mr.  B.  M.,  16,  Whitefriargate,  Hull. 
Stobbs,  Mr.  E.,  36,  Saville  Street  West,  North  Shields. 
Stoddart,  Mr.  J.,  14,  Grace  Terrace,  Chester  Koad,  Sunderland. 
Stoker,  G.  N.,  F.I.C.,  The  Laboratory,  Somerset  House,  W.C. 
Stones,  Mr.  W.,  113,  Market  Street,  Manchester. 
Stoney,  Mr.  J.  D.,  Address  unknown. 

Storey,  Mr.  E.  H.,  42,  Castle  Street  East,  Oxford  Street,  W. 
Storie,  Mr.  E.,  Dalkeith,  N.B. 
Storrar,  Mr.  D.,  228,  High  Street,  Kirkcaldy. 
Stott,  W.,  Ph.D.,  D.Sc,  Sowerby  Bridge. 
Stracban,  Mr.  A.,  48,  Eichmond  Street,  Aberdeen. 
Streater,  Mr.  J.  H.,  3,  Sloane  Street,  S.W. 
Street,  Mr.  G.,  97,  Old  Street,  St.  Luke's,  E.C. 
Strickett,  Mr.  J.,  161,  St.  George's  Eoad,  Peckham,  S.E. 
Strongitharm,  Mr.  W.  G.,  Loampit  Hill,  Lewisbam,  S.E. 
Stroud,  Mr.  J.,  Home  Lea,  Belvoir  Eoad,  St.  Andrews  Park,  Bristol. 
Stuart,  C.  E.,  B.Sc,  Fairview,  Hampstead,  N.W. 
Stuart,  Mr.  J.  E.,  180,  New  Bond  Street,  W. 
Sugden,  Mr.  S.,  Waterfoot,  near  Manchester. 
Sumner,  Mr.  J.,  High  Street,  Coleshill. 
Sumner,  Mr.  E.,  50a,  Lord  Street,  Liverpool. 
Sunner,  Mr.  E.,  31,  Patrick  Street,  Cork. 
Suit,  Mr.  E.,  149,  Manchester  Eoad,  Southport. 
Sutcliffe,  Mr.  G.  H.,  13,  St.  James  Street,  Bacup. 
Sutton,  F.,  F.I.C.,  F.C.S.,  Bank  Plain,  Norwich. 
Swain,  Mr.  J.,  High  Street,  Boehampton. 

Swan,  J.  W.,  F.I.C.,  F.C.S.,  11,  Mosley  Street,  Newcastle-on-Tyne. 
Swan,  Mr.  J.  W.,  Lauriston,  Bromley,  Kent. 
Swift,  Mr.  T.  N.,  38,  Cross  Church  Street,  Huddersfield. 
Swingburn,  Mr.  E.  H.,  33,  Broad  Street,  South  Molton,  Devon. 
Swinn,  Mr.  C,  125,  Upper  Moss  Lane,  Hulme,  Manchester. 
Swinnerton,  Mr.  W.,  67,  High  Street,  Princes  End,  Tipton. 
Swire,  Mr.  J.,  King  Cross,  Halifax. 

Sykes,  Mr.  H.,  Commercial  Square,  Mold  Green,  Huddersfield. 
Sykes,  Mr.  T.  H.,  Church  Street,  Southport. 
Symes,  Dr.  C,  14,  Hardman  Street,  Liverpool. 
Symington,  Mr.  T.,  13,  Dundas  Street,  Edinburgh. 
Symons,  W.,  F.C.S..  26,  Joy  Street,  Barnstaple. 

Symons,  W.  H.,  F.E.M.S.,  F.C.S.,  2,  Queen's   Terrace,  St.  John's 
Wood,  N.W. 

Tait,  L.,  F.E.C.S.,  7,  Great  Charles  Street,  East  Eow,  Birmingham. 

Tamplin,  Mr.  E.  C,  Kingston-on-Thames. 

Tanner,  Mr.  A.  E.,  Tottenham  High  Cross,  E. 

Taplin,  Mr.  W.  G.,  75,  Hampstead  Eoad,  N.W. 

Tate,  Mr.  J.  L.,  2,  Stoney  Eock  Eoad,  Burmantofts,  Leeds. 

Taubman,  Mr.  E.,  33,  Southampton  Eow,  W.C. 

Taylor,  Mr.  C,  10,  Cleveland  Square,  Liverpool. 

Taylor,  Mr.  E.,  24,  Yorkshire  Street,  Eochdale. 

Taylor,  Mr.  E.,  St.  George's  Square,  Droitwich. 

Taylor,  F.,  M.D.,  Guy's  Hospital,  S.E. 

Taylor,  G.  S.,  F.C.S.,  12,  Queen's  Terrace,  St.  John's  Wood,  N.W. 

Taylor,  Mr.  J.  13,  Baker  Street,  W. 

Taylor,  Mr.  John,  15,  Lucius  Street,  Torquay. 

Taylor,  Mr.  J.  B.,  19,  High  Street,  Bedford. 
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Taylor,  Mr.  J.  H.,  James  Street,  Harrogate. 

Taylor,  Mr.  E.  E.,  11,  Gloucester  Road,  Birkdale  Park,  Southport. 

Taylor,  Mr.  S.,  178,  Dalton  Eoad,  Barrow-in-Furness. 

Taylor,  Mr.  S.,  70,  Great  George  Street,  Leeds. 

Taylor,  Mr.  T.,  Newport  Pagnell. 

Taylor,  Mr.  T.,  81,  High  Street,  Peckkam,  S.E. 

Taylor,  Mr.  W.  G.,  Charford  Mill,  Bromsgrove. 

Telfer,  Mr.  H.  V.,  High  Street,  Bruton,  Somerset. 

Terry,  Mr.  T.,  1,  Egerton  Crescent,  Withington,  Manchester. 

Thatcher,  Mr.  T.,  257,  Catherine  Street,  Ashton-under-Lyne. 

Thomas,  Mr.  H.  J.,  Landore,  Swansea, 

Thomas,  Mr.  J.,  Bridge,  Canterbury,  Kent. 

Thomas,  Mr.  J.  D.  D.,  144,  Ashley  Eoad,  Bristol. 

Thomas,  Mr.  J.  E.,  2,  Christina  Street,  Swansea, 

Thomas,  Mr.  J.  P.,  5,  Great  Dark  Street,  Aberystwyth. 

Thomas,  Mr.  E.,  Beech  Knoll,  Beech  Lane,  Macclesfield. 

Thomas,  Mr.  E.,  143,  High  Street,  Merthyr. 

Thomas,  Mr.  E.,  38,  Linnet  Lane,  Sefton  Park,  Liverpool. 

Thomas,  Mr.  T.  E.,  Burry  Port. 

Thomas,  Mr.  W.,  Builth,  Breconshire. 

Thomas,  Mr.  W.  J.,  9,  Commercial  Place,  Aberdare. 

Thompson,  Mr.  A.,  51,  English  Street,  Carlisle. 

Thompson,  Mr.  A.,  146,  Upper  Eichmond  Eoad,  Putney,  S.W. 

Thompson,  Mr.  C.  T.  S.,  Lodge  Lane,  Princes  Park,  Liverpool. 

Thompson,  Mr.  G.,  Alston. 

Thompson,  Mr.  H.,  101,  Soutbwark  Street,  S.E. 

Thompson,  Mr.  H.  A.,  22,  Worship  Street,  Finsbury  Square,  E.C. 

Thompson,  Mr.  H.  C,  113,  Edge  Lane,  Liverpool. 

Thompson,  Mr.  J.,  11,  Aldersgate  Street,  E.C. 

Thompson,  Mr.  J.,  58,  Hanover  Street,  Liverpool. 

Thompson,  Mr.  J.,  High  Street,  Knaresboro',  Yorkshire. 

Thompson,  Mr.  J.  S.,  Sutton  Coldfield,  near  Birmingham. 

Thompson,  Mr.  J.  T.,  Eichmond,  Yorks. 

Thompson,  Mr.  L.,  Coney  Street,  York. 

Thompson,  Mr.  L.,  Lisnaskea,  Ireland. 

Thompson,  Mr.  T.,  35,  George  Street,  Edinburgh. 

Thompson,  Mr.  T.,  Finkle  Street,  Eichmond,  Yorks. 

Thomson,  Mr.  C,  Elie,  Fife. 

Thomson,  W.,  F.I.C.,  F.E.S.E.,  Eoyal  Institution,  Manchester. 

Thorburn,  Mr.  H.,  3,  Newgate  Street,  Bishop  Auckland. 

Thorn,  Mr.  J.  J.,  225,  Oxford  Street,  W. 

Thornton,  Mr.  H.,  136,  Leeds  Eoad,  Bradford. 

Thornton,  Mr.  S.,  Beacon,  Exmouth,  Devon. 

Thorp,  Mr.  J.,  Heaton  Moor  Eoad,  Heaton  Chapel,  near  Stockport. 

Thorp,  W.,  junr.,  B.Sc,  F.I.C.,  39,  Sandringham  Eoad,  Kingsland,  E. 

Thresh,  J.  C,  D.Sc.  (Lond.),  11,  Eagle  Parade,  Buxton,  Derby. 

Thrower,  Mr.  E.  A.,  Diss. 

Thurland,  Mr.  H.,  41,  St.  Giles  Eoad,  Oxford. 

Thurlby,  Mr.  G.,  High  Street,  Gorleston,  Yarmouth. 

Thwaites,  Mr.  F.,  Albert  Hill,  Bishop  Auckland. 

Tibbs,  Mr.  F.,  63,  Chalk  Farm  Eoad,  N.W. 

Tichborne,  Prof.  C.  E.  C,  Ph.D.,  F.I.C.,  F.C.S.,  23,  Middle  Gardiner 

Street,  Dublin. 
Tilden,  Prof.W.  A.,D.Sc.,F.E.S.,etc,  The  Mason  College,  Birmingham. 
Tilsley,  Mr.  J.,  Berriew,  Montgomeryshire,  North  Wales. 
Tilsley,  Mr.  E.,  Caersws  E.S.O.,  Montgomery. 
Tily,  Mr.  C.  A.,  45,  Maida  Vale,  W. 

Tipping,  Mr.  T.  J.  W.,  155,  High  Street,  Stoke  Newington,  N. 
Tipton,  Mr.  St.  J.,  St.  George's,  Wellington,  Salop. 
Tirrell,  Mr.  J.,  Market  Square,  Hanley. 
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Titley,  Mr.  T.,  44,  Charlotte  Street,  Fitzroy  Square,  W. 

Tocher,  Mr.  G.,  Helensburgh. 

Todd,  Mr.  J.,  English  Street,  Carlisle. 

Todd,  Mr.  J.,  4,  Annandale  Street,  Edinburgh. 

Todd,  Mr.  T.,  Colinsburgh,  N.B. 

Tomlinson,  Mr.  J.  C,  97,  Fishergate,  Preston,  Lanes. 

Toone,  Mr.  J.  A.,  2,  Montpellier  Exchange,  Cheltenham. 

Towerzey,  Mr.  A.,  52,  Koyal  York  Crescent,  Clifton,  Bristol. 

Townsend,  Mr.  C,  4,  Union  Street,  Bristol. 

Townson,  Mr.  W.,  2,  Bussell  Street,  Liverpool. 

Treweeks,  Mr.  R.  H.,  Main  Street,  Pembroke. 

Tremeer,  Mr.  J.  J.,  65,  Boutport  Street,  Barnstaple. 

Trick,  Mr.  M.,  Oxford  Street,  Swansea. 

Trick,  Mr.  W.  B.,  92,  Green  Lanes,  Stoke  Newington,  N. 

Trigg,  Mr.  J.  W.,  Barton  Street,  Gloucester. 

Troake,  Mr.  M.  H.,  Helston,  Cornwall. 

Troake,  Mr.  E.  J.,  126,  White  Ladies'  Eoad,  Clifton,  Bristol. 

Troake,  Mr.  W.  H.,  Kingsbridge,  Devon. 

Troke,  Mr.  C,  82,  City  Eoad,  E.G. 

Trotman,  Mr.  A.  C,  16,  Cambridge  Street,  Hyde  Park  Square,  W. 

Trotman,  Mr.  A.  C,  72,  Northpate  Street,  Gloucester. 

Troughton,  Mr.  C,  72,  Old  Hall  Street,  Liverpool. 

Truman,  Mr.  H.  V.,  Thames  Street,  Sunbury. 

Tuck,  Mr.  G.  F.,  Fore  Street,  Tiverton,  Devonshire. 

Tuck,  Mr.  W.  B.,  Address  unknown. 

Tucker,  Mr.  H.  S.,  139,  Great  Hampton  Eow,  Birmingham. 

Tully,  Mr.  J.,  senr.,  Glen  Vue  Works,  East  Griustead,  Sussex. 

Tupholme,  Mr.  E.  H.,  394,  King's  Eoad,  Chelsea,  S.W. 

Tupholme,  Mr.  J.  T.,  1,  Coleherne  Terrace,  West  Brompton,  S.W. 

Turnbull,  Mr.  H.  J.,  Tavistock  Place,  Sunderland. 

Turner,  Mr.  A.,  74,  Loveburn  Street,  Dumfries,  N.B. 

Turner,  Mr.  C.  E.,  63,  Great  Eussell  Street,  W.C. 

Turner,  H.,  M.E.C.S.,  1,  Spotland  Eoad,  Eochdale. 

Turner,  Mr.  J.,  Chemical  Works,  Queen's  Ferry,  Flintshire. 

Turner,  Mr.  J.,  15,  Fore  Street,  Hexham. 

Turner,  Mr.  J.,  Stacksteads,  Lancashire. 

Turner,  Mr.  J.,  16,  Market  Square,  Aylesbury. 

Turner,  Mr.  J.,  118,  Priricess  Buildings,  The  Moor,  Sheffield. 

Turner,  Mr.  E.  C,  1,  Exchange  Buildings,  Cromford  Court,  Man- 
chester. 

Turner,  Mr.  E.,  Oundle,  Northamptonshire. 

Turner,  Mr.  W.  S.,  225,  Oxford  Street,  Manchester. 

Turton,  Mr.  Wm.,  93  &  95,  St.  Peter's  Street,  Leeds. 

Turney,  Mr.  S.  B.,  183,  Union  Street,  Plymouth. 

Tutton,  Mr.  J.,  7,  Lower  Hillgate,  Stockport. 

Twemlow,  Mr.  E.,  91,  Upper  Brook  Street,  Manchester. 

Twiss,  Mr.  W.,  Hunstanton,  Norfolk. 

Tyler,  Mr.  T.,  Comberton  Hill,  Kidderminster. 

Tyrer,  Mr.  P.,  70,  Long  Lane,  Borough,  S.E. 

Tyrer,  T.,  F.I.C.,  F.C.S.,  Garden  Wharf,  Battersea,  S.W. 

Umney,  C,  F.I.C.,  F.C.S.,  50,  Southwark  Street,  S  E. 

Upton,  Mr.  E.  J.,  Wallingford,  Berks. 

Urwick,  Mr.  W.  W.,  60,  St.  George's  Eoad,  Pimlico,  S.W. 

Vaughan,  Mr.  W.  G.,  Address  unknown. 
Vennail,  Mr.  G.,  Cranlei^li,  Guildford. 
Vincent,  Mr.  P.,  Jan.,  Walham  Green,  S.W. 
Vickers,  Mr.  T.,  Beverley,  Yorks. 

Vince,  Mr.  J.,  37,  Cheapside,  Lancaster. 
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Virgo,  Mr.  C,  The  Foregate,  Worcester. 

Vizer,  Mr.  E.B.,  Belgrave  House,  Church  Road,  Cliftonville,  Brighton. 
Voce,  Mr.  W.  G.,  52,  Halesowen  Road,  Netherton,  near  Dudley. 
Voelcker,  A.,  Ph.D.,  F.R.S.,  etc.,  39,  Argyll  Road,  Kensington,  W. 

Waddington,  Mr.  H.,  Market  Street,  Thornton,  near  Bradford. 

Wakefield,  Mr.  C.  H.,  Blackmore  House,  Malvern  Wells. 

Wakeham,  Mr.  C„  Helston. 

Wales,  Mr.  J.  C,  Hemsworth,  Yorkshire. 

Walker,  Mr.  B.  A.,  26,  Clapham  Road,  S.W. 

Walker,  Mr.  C,  8,  Cannon  Street  Road,  E. 

Walker,  Mr.  J.,  200,  Manchester  Road,  Bradford,  Yorkshire. 

Walker,  Mr.  J.,  149,  Widemarsh  Street,  Hereford. 

Walker,  J.  F.,  M.A.,  F.I.C.,  F.C.S.,  16,  Gilligate,  York. 

Wallace,  Mr.  W.,  71,  St.  Vincent  Street,  Glasgow. 

Wallwork,  Mr.  J.,  94,  Elliott  Street,  Tyldesley,  near  Manchester. 

Walsh,  Mr.  J.  E.,  Tunbridge  Wells. 

Walton,  Mr.  E.  B.,  Richmond,  Yorks. 

Walton,  Mr.  R.,  High  Street,  Maidenhead. 

Wand,  Mr.  S.,  Haymarket,  Leicester. 

Ward,  G.,  F.I.C.,  F.C.S.,  39,  Aire  Street,  Leeds. 

Ward,  Mr.  J.,  39,  Eastgate  Street,  Gloucester. 

Ward,  Mr.  J.  S.,  58,  Saltoun,  Road,  Brixton,  S.W. 

Ward,  W.,  F.C.S.,  Sheffield  Moor,  Sheffield. 

Warren,  Mr.  W.,  24,  Russell  Street,  Covent  Garden,  W.C. 

Warriner,  Mr.  C.  W.,  Union  Road,  St.  Ann's  Well  Road,  Nottingham. 

Warrior,  Mr.  H,  Northallerton. 

Waterall,  Mr.  G.  E.,  Chapel  Bar,  Nottingham. 

Waterhouse,  Mr.  J.,  Ashton-under-Lyne. 

Watkinson,  Mr.  J.  W.,  Market  Street,  Farnworth,  Bolton. 

Watson,  Mr.  J.  E.  H.,  Rose  Corner,  Norwich. 

Watson,  Mr.  J.  H.,  30,  Saltaire  Road,  Shipley,  Leeds. 

Watson,  Mr.  M.,  3,  Summerhill  Street,  Newcastle-on-Tyne. 

Watson,  Mr.  T.  D.,  23,  Cross  Street,  Finsbury,  E.G. 

Watts,  Mr.  C.  C,  Cliftonville,  Brighton. 

Watts,  Mr.  J.,  Dudley  Hill,  Bradford,  Yorks. 

Watts,  Mr.  W.  M.,  32,  Lower  Whitecross  Street,  E.C. 

Waud,  Mr.  T.,  30,  Layerthorpe,  York. 

Waugh,  Mr.  J.,  178,  Chapel  Street,  Salford. 

Wealthall,  Mr.  A.,  156,  Great  Jackson  Street,  Hulme,  Manchester. 

Webb,  Mr.  E.  A.,  Cookham  Dene,  Manor  Park,  Chislehurst,  S.E. 

Webb,  Mr.  R.  C,  Medical  Hall,  Wexford. 

Wellcome,  Mr.  H.  S.,  7,  Snow  Hill,  Holborn  Viaduct,  E.C. 

Wells,  Mr.  J.,  52,  Upper  Sackville  Street,  Dublin. 

Wells,  Mr.  T.,  The  Grange,  St.  Mark's  Road,  Notting  Hill,  W. 

Wells,  Mr.  W.  F.,  junr.,  20,  Upper  Baggot  Street,  Dublin. 

West,  Mr.  E.  R.,  17,  Strand,  Dawlish. 

West,  Mr.  T.,  61,  Chester  Road,  Stretford,  Manchester. 

West,  Mr.  W.,  15,  Horton  Lane,  Bradford. 

Westlake,  Mr.  J.,  4,  High  Street,  Sutton. 

Weston,  Mr.  C,  2,  High  Street,  Ventnor,  Isle  of  Wight. 

Weston,  Mr.  G.,  30,  Southgate,  Sleaford. 

Weston,  Mr.  S.  J.,  151,  Wefctbourne  Terrace,  W. 

Westrup,  Mr.  J.  B.,  76,  Kensington  Park  Road,  W. 

Wheeldon,  Mr.  J.,  241,  Stockport  Road,  Manchester. 

Wheeler,  Mr.  C,  143,  Hackney  Road,  E. 

Wheeler,  Mr.  J.  W.,  1,  Jermyn  Street,  St.  James's,  S.W. 

While,  Mr.  W.  J.,  123,  London  Street,  Reading. 

White,  Mr.  E.  A.,  Mayfield,  Sussex. 

White,  Mr.  F.,  London  Road,  Nottingham. 
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White,  Mr.  G.,  115,  Hall  Street,  Dudley. 

White,  Mr.  J.  P.,  13,  Blenheim  Terrace,  Leeds. 

White,  Mr.  J.  W.,  52,  Eoyal  York  Crescent,  Clifton,  Bristol. 

White,  Mr.  W.  E.,  Cucktield,  Sussex. 

White,  Mr.  W.,  15,  Westgate,  Bradford,  Yorks. 

Whitfield,  J.,  F.C.S.,  113,  Westborough,  Scarborough. 

Whitford,  Mr.  J.  G.  P.,  20,  Mardyke  Parade,  Cork. 

Whiting,  Mr.  I.,  30,  Elizabeth  Street,  Cheetham,  Manchester. 

Whitla,  Mr.  M.  E.,  Medical  Hall,  Monaghan. 

Whitla,  W.,  M.D.,  L.A.H.,  College  Square  North,  Belfast. 

Whitmore,  Mr.  W.  T.,  7,  Arlington  Street,  Piccadilly,  S.W. 

Whitrow,  Mr.  B.,  15,  St.  John's  Eoad,  Tunbridge  Wells. 

Whittaker,  Mr.  E.,  32,  Eegent  Eoad,  Salford,  Lanes. 

Whittle,  Mr.  S.,  Leigh,  Lancashire. 

Whittles,  Mr.  H.,  44,  Wheeler  Street,  Lozells,  Birmingham. 

Whitworth,  Mr.  J.,  88,  Portland  Street,  Southport. 

Whysall,  Mr.  W.,  Grantham. 

Whyte,  Mr.  W.,  377,  Sauchiehall  Street,  Glasgow. 

Wiggins,  Mr.  H.,  236,  Southwark  Park  Eoad,  Bermondsey,  S.E. 

Wild,  Mr.  F.,  285,  Oxford  Street,  Manchester. 

Wild,  Mr.  J.,  Clarendon  Place,  Hyde,  Cheshire. 

Wilford,  Mr.  J.,  7,  Lower  Parliament  Street,  Nottingham. 

Wilkinson,  Mr.  B.  J.,  1,  Middleton  Eoad,  Kingsland,  E. 

Wilkinson,  Mr.  G.,  267,  Waterloo  Eoad,  Manchester. 

Wilkinson,  Mr.  T.,  270,  Eegent  Street,  W. 

Wilkinson,  Mr.  W.,  51,  Lambeth  Walk,  S.E. 

Wilkinson,  Mr.  W.,  263,  Cheetham  Hill,  Manchester. 

Wilkinson-Newsholme,  Mr.  G.  T.,  74,  Market  Place,  Sheffield. 

Wilks,  Mr.  M.,  70,  Market  Place,  Burnley,  Lanes. 

Will,  Mr.  W.  W.,  Ossory  Villa,  Ossory  Eoad,  London,  S.E. 

Willan,  Mr.  E.,  5,  Market  Street,  Ulverston. 

Willan,  Mr.  W.,  3,  Friargate,  Preston,  Lanes. 

Willey,  Mr.  W.,  New  Clee,  Grimsby. 

Williams,  Mr.  C.  E.,  38,  St.  Peter's  Eoad,  Great  Yarmouth. 

Williams,  Mr.  C.  J.,  4,  St.  John's,  Warwick. 

Williams,  Mr.  E.,  Cerrig-y-Druidion,  Denbighshire. 

Williams,  Mr.  E.,  10,  Wrexham  Street,  Mold. 

Williams,  Mr.  H.,  146,  Bradford  Street,  Birmingham. 

Williams,  J.,  F.I.C.,  F.C.S.,  16,  Cross  Street,  Hatton  Garden,  E.C. 

Williams,  Mr.  J.,  Victoria  Eoad,  Aldershot. 

Williams,  Mr.  J.  D.,  Turret  House,  Bodmin,  Cornwall. 

Williams,  Mr.  J.  T.,  Nelson  Street,  Swansea. 

Williams,  Mr.  J.  V.,  95,  Old  Town  Street,  Plymouth. 

Williams,  Mr.  J.  W.,  6,  Giltspur  Street,  E.C. 

Williams,   M.   Whitley,   F.I.C.,   F.C.S.,  40,  Sterndale  Eoad,  Brook 

Green,  W. 
Williams,  Mr.  E.,  St.  Clears,  Carmarthenshire. 
Williams,  Mr.  T.,  11,  Bute  Street,  Cardiff. 
Williams,  Mr.  T.  H.,  125,  Fortess  Eoad,  N.W. 
Williams,  Mr.  W.,  265,  Crown  Street,  Liverpool. 
Williams,  Mr.  W.,  Llanfyllin. 
Williams,  Mr.  W.,  80,  Upper  Street,  Islington,  N. 
Williams,  Mr.  W.  H.,  Hayle,  Cornwall. 
Williams,  Mr.  W.  J.,  137,  Cannon  Street,  E.C. 
Williamson,  Mr.  W.  H.,  54,  Dantzic  Street,  Manchester. 
Willis,  Mr.  C,  55,  High  Street,  King's  Lynn. 
Willmott,  Mr.  W.,  King's  College  Hospital,  W.C. 
Willmott,  Mr.  W.,  Wicker  Brewery,  Sheffield. 

Wills,  Mr.  G.  S.  V.,  Gladstone  House,  St.  George's  Ed.,  Southwark,  S.E. 
Wilson,  Mr.  C.  P.,  23,  Liverpool  Eoad,  Stoke-on-Trent. 
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Wilson,  Mr.  E.,  Silverdale,  Staffordshire. 

Wilson,  Mr.  J.,  General  Infirmary,  Derby. 

Wilson,  Mr.  J.,  Penrith,  Cumberland. 

Wilson,  Mr.  J.,  34,  Charlotte  Street,  Leith,  N.B. 

Wilson,  Mr.  J.  H.,  5,  West  Park,  Harrogate. 

Wilson,  Mr.  James  Milton,  16,  Leven  Street,  Edinburgh. 

Wilson,  Mr.  T.,  Stowmarket. 

Wilson,  Mr.  T.  W.,  Bootham,  York. 

Wing,  Mr.  G.  N.,  Melton  Mowbray. 

Wing,  Mr.  Lewis,  Chislehurst,  W.  Kent. 

Wink,  Mr.  J.  A.,  The  Nest,  East  End,  Finchley. 

Wise,  Mr.  J.  N.,  14  &  15,  Claypath,  Durham. 

Wisken,  Mr.  R.,  26,  Milkwood  Road,  Heme  Hill,  Brixton. 

Wood,  Mr.  A.,  New  Brentford. 

Wood,  Mr.  A.,  6,  London  Road,  Sheffield. 

Wood,  C.  H.,  F.I.C.,  F.C.S.,  Mildmay  Chambers,  82,  Bishopsgate 

Street,  E.C. 
Wood,  Mr.  F.,  18,  Clarence  Street,  Cheltenham. 
Wood,  Mr.  R.,  50,  High  Street,  Windsor, 
Wood,  Mr.  R,,  25,  Mill  Street,  Macclesfield. 
Wood,  Mr.  W.  A.,  Chadwick  Street,  Hunslet,  Leeds. 
Woodcock,  R.  C,  F.I.C.,  F.C.S.,  14,  Ferndale  Road,  Clapham,  S.W. 
Woodland,  J.,  F.L.S.,  F.C.S.,  Oaklands,  Westhall   Road,  Lordship 

Lane,  S.E. 
Woodland,  Mr.  W.  F.,  Fore  Street,  Chard,  Somersetshire. 
Woodward,  M.  J.  L.,  Bridgewater. 
Woolford,  Mr.  J.,  61,  Kirkgate,  Leeds. 
Woolley,  Mr.  G.,  Sparkenhoe  Street,  Leicester. 
Woolley,  Mr.  G.  S.,  69,  Market  Street,  Manchester. 
Woolley,  Mr.  Harold,  69,  Market  Street,  Manchester. 
Woolley,  Mr.  Hermann,  Knowsley  Street,  Cheetham,  Manchester. 
Woolrich,  Mr.  C.  B.,  Uttoxeter,  Staffs. 
Wootton,  Mr.  A.  C,  44a,  Cannon  Street,  E.C. 
Wootton,  Mr.  P.,  Market  Place,  Luton,  Beds. 
Worfolk,  Mr.  G.  W.,  Brook  Street,  Ilkley. 
Worth,  Mr.  E.,  Town  Hall,  Bournemouth. 
Wright,  A.,  A.K.C.,  8,  Bentinck  Crescent,  Elswick  Road,  Newcastle- 

on-Tyne. 
Wright,  C.  R.  A.,  D.Sc.  F.R.S.,  F.I.C.,  F.C.S.,  St.  Mary's  Hospital,  W. 
Wright,  Mr.  G.,  102,  High  Street,  Burton-on-Trent. 
Wright,  Mr.  J.,  46,  Bridge  Street,  Leeds. 
Wright,  Mr.  T.  D.,  26,  Chapel  Street,  Southport. 
Wright,  Mr.  W.  0.,  55,  Great  Scotland  Road,  Liverpool. 
Wrigley,  Mr.  T.  D.,  26,  Chapel  Street,  Southport. 
Wyatt,  Mr.,  H.,  20,  Derby  Road,  Bootle,  Liverpool. 
Wyborn,  Mr.  J.  M.,  59,  Moorgate  Street,  E.C. 
Wyles,  Mr.  W.,  1,  New  Bridge,  Dover. 
Wyley,  Mr.  W.  F.,  Hertford  Street,  Coventry. 
Wylie,  Mr.  D.  N.,  1,  South  College  Street,  Edinburgh. 
Wyman,  Mr.  J.,  Charles  Street,  Farringdon  Road,  E.C. 
Wynne,  Mr.  E.  P.,  3,  Pier  Street,  Aberystwith. 

Yates,  Mr.  D.,  32,  Darwen  Street,  Blackburn. 
Yates,  Mr.  F.,  64,  Park  Street,  Southwark,  S.E. 
Yates,  Mr.  G.  A.,  Birch  Villa,  Lees,  via  Oldham. 
Yeomans,  Mr.  J.,  22,  Petty  Cury,  Cambridge. 
Yewdall,  Mr.  E.,  56,  Wade  Lane,  Leeds. 
Yorath,  Mr.  T.  V.,  Canton,  Llandaff. 
Young,  Mr.  J.,  20,  High  Street,  Newport,  Mon. 
Young,  Mr.  J.,  Folds  Road,  Bolton. 
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Young,  J.  E.,  F.C.S.,  Sankey  Street,  Warrington. 
Young,  Mr.  J.  E.,  17,  North  Bridge,  Edinburgh. 
Young,  Mr.  E.  F.,  New  Barnet. 


NOTICE. 

Members  are  requested  to  report  any  inaccuracies  in  these  lists 
by  letter,  addressed  as  follows : — 

The  Secretary, 

BlUT.    PlIARM.    CONF., 

17,  Bloomsbury  Square, 

London,  W.C. 


SOCIETIES  AND  ASSOCIATIONS 

INVITED   TO    SEND   DELEGATES    TO    THE   ANNUAL   MEETING. 

The  Pharmaceutical  Society  of  Great  Britain. 

The  North  British  Branch  of  the  Pharmaceutical  Society  of  Great  Britain. 

The  Pharmaceutical  Society  of  Ireland. 

Aberdeen. — Society  of  Chemists  and  Druggists  (1839).     Mr.  A.  Strachan,  48, 

Bichmond  Street,  Aberdeen. 
Arbroath. — Chemists'  Association   (1874).     Mr.  D.  A.  Cargill. 
Ashton-under-Lyne. — Ashton-under-Lyne  and  Dunkinfield  Chemists'  Associa- 
tion (1869).     Mr.  E.  Fisher,  106,  Stamford  Street,  Ashton-under-Lyne. 
Birmingham. — Midland  Counties  Chemists'  Association  (1869).    Mr.  S.  Dewson, 

90,   New    Street,   Birmingham.     Chemists'    Assistants'   Association    (1868), 

Birmingham. 
Bradford. — Chemists'  Association  (1869).     Mr.  H.  G.  Rogerson,  Bradford. 
Brighton. — Association  of  Pharmacy  (1861).     Mr.  Marshall  Leigh,  46,  Dyke 

Road,  Brighton. 
Bristol. — Pharmaceutical  Association  (re-established   1869).      G.  F.  Schacht, 

F.C.S.,7,  Regent  Street,  Clifton,  Bristol. 
Colchester. — Association  of  Chemists  and  Druggists  (1845).    Mr.  W.  B.  Cordley, 

Colchester. 
Coventry. — Coventry  and  Warwickshire  Pharmaceutical    Association   (1877). 
Dover. — Chemists'  Association.     Mr.  J.  Wilford. 

Dundee. — Chemists  and  Druggists'  Association  (1868).     Mr.  J.  Russell,  Dundee. 
Edinburgh. — Chemists'  Assistants'  Association.     Mr.  J.  R.  Hill. 
Exeter. — Exeter  Pharmaceutical  Society  (1845).     Mr.  G.  Pasmore,  Exeter. 
Glasgow. — Chemists  and  Druggists'  Association  (1854).     Mr.  Walter  Paris,  83, 

Stir  hug  Road,  Glasgow. 
Halifax. — Halifax  and  District  Chemists  and  Druggists'  Association  (1868).  Mr. 

W.  C.  Hebden,  64,  North  Gate,  Halifax. 
Hawick. — Pharmaceutical  Association.     Mr.  Thomas  Maben,  5,  Oliver  Place, 

Hawick. 
Hull.— Chemists'  Association  (1868).     Mr.  C.  B.  Bell,  6,  Spring  Bank,  Hull. 
Leeds. — Chemists'  Association  (1862).    Mr.  J.  Hellowell,  88,  West  Street,  Leeds. 
Leicester. — Chemists'  Assistants  and  Apprentices'  Association  (1869).     Mr.  S. 

F.  Burford,  Leicester. 

Lincoln. — Chemists'  Association.     Mr.  C.  F.  Gadd,  200,  High  Street,  Lincoln. 
Liverpool. — Chemists'  Association  (1868).     A.  H.  Samuel,  F.C.S.,  145,  Upper 

Parliament  Street,  Liverpool. 
London. — Chemists'   Assistants'  Association.      Mr.   C.   F.   Wyatt,   300,   High 

Holborn,  W.C. 
Manchester. — Chemists   and    Druggists'   Association   (1853).     F.   B.   Benger, 

F.C.S.,  7,  Exchange  Street,  Manchester. 
Northampton. — Pharmaceutical  Association  (1871).   Mr.  F.  A.  Ashton,  6,  Regent 

Square,  Northampton. 
Nottingham. — Nottingham  and  Notts  Chemists'  Association  (1863).     Mr.  C.  W. 

Warriner,  135,  Union  Road,  Nottingham. 
Oldham. — Chemists'  Assistants   and  Apprentices'  Association  (1870).     Mr.  C. 

G.  Wood,  Secretary,  Church  Institute. 

Plymouth. — Association  of  Chemists  for  Plymouth,  Devonport,  and  Stonehouse 
(1868).     Mr.  G.  Breeze,  Catherine  Street,  Devonport. 

Preston. — Pharmaceutical  Students'  Society.  Mr.  H.  Denham,  8,  Regent 
Street,  Preston. 

Scarborough. — Chemists'  Association  (1870).    J.  Whitfield,  F.C.S.,  Scarborough 

Sheffield. — Pharmaceutical  and  Chemical  Society  (1869).  Mr.  G.  T.  W.  News- 
holme,  74,  Market  Place,  Sheffield. 

Sunderland. — Chemists'  Association  (1869).     Mr.  C.  Rankin,  Sunderland. 

Taunton. — Chemists'  Association  (1870).     Mr.  H.  Prince,  Fore  Street,  Taunton. 

Wolverhampton. — Chemists  and  Druggists'  Association  (1874).  Mr.  W.  Y. 
Brevitt,  Darlington  Street,  Wolverhampton. 

York. — Chemists'  Association  (1865).    Mr.  Saml.  Scruton,  13,  Micklegate,  York. 
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Presentation    Copies    of    the     Year-Book     of     Pharmacy  are 
forwarded  to  the  following  : — 

Efje  l^onorarg  fftcmbcrs. 

Etbrarics. 

American  Pharmaceutical  Association ;  Chemical  Society  of  London  ;  Ecole 
de  Pharmacie,  Montpellier ;  Massachusetts  College  of  Pharmacy ;  The 
Mason's  College,  Birmingham  ;  North  British  Branch  of  the  Pharmaceutical 
Society ;  Pharmaceutical  Society  of  Great  Britain  ;  Pharmaceutical  Society 
of  Ireland  ;  Pharmaceutical  Society  of  New  South  Wales ;  Pharmaceutical 
Society  of  Toronto  ;  Pharmaceutical  Society  of  Victoria ;  Koyal  Society  of 
London ;  Societe  de  Pharmacie,  Paris ;  Yorkshire  College  of  Science. 

Ptobmctal  associations  (fjabtntt.  ILturartrs). 

Aberdeen  Society  of  Chemists  and  Druggists  ;  Arbroath  Chemists'  Association; 
Brighton  Chemists'  Association  ;  Bristol  Pharmaceutical  Association  ;  Col- 
chester Association  of  Chemists  and  Druggists  ;  Coventry  and  Warwickshire 
Pharmaceutical  Association ;  Exeter  Pharmaceutical  Society ;  Glasgow 
Chemists  and  Druggists'  Association ;  Halifax  and  District  Chemists  and 
Druggists'  Association ;  Hull  Chemists'  Association ;  Leeds  Chemists' 
Association ;  Leicester  Chemists'  Assistants  and  Apprentices'  Association ; 
Liverpool  Chemists'  Association ;  Manchester  Chemists  and  Druggists' 
Association  ;  Midland  Counties  Chemists'  Association  ;  Northampton  Phar- 
maceutical Association ;  Nottingham  and  Notts  Chemists'  Association ; 
Oldham  Chemists  and  Druggists'  Assistants  and  Apprentices'  Association  ; 
Sheffield  Pharmaceutical  and  Chemical  Association  ;  Sunderland  Chemists' 
Association  ;  Wolverhampton  Chemists  and  Druggists'  Association ;  York 
Chemists'  Association. 

Journals. 

American  Journal  of  Pharmacy ;  Archiv  der  Pharmacie ;  British  Medical 
Journal ;  Canadian  Pharmaceutical  Journal ;  Chemical  News ;  Chemist 
and  Druggist ;  Journal  de  Pharmacie  d'Anvers ;  Journal  de  Pharmacie  et  de 
Chimie  ;  Lancet  ;'_' Medical  Press  and  Circular  ;  Medical  Times  and  Gazette ; 
The  Microscope  ;  Nature  ;  New  Remedies  ;  Pharmaceutical  Journal ;  Phar- 
maceutische  Centralhalle  ;  Pharmacist ;  Repertoire  de  Pharmacie  ;  Bevista 
Farmaceutica. 

The   following  Journals   are    received   from    their   respective 
Editors  : — 

American  Journal  of  Pharmacy ;  Archiv  der  Pharmacie ;  British  Medical 
Journal  ;  Canadian  Pharmaceutical  Journal ;  Chemical  News ;  Chemist 
and  Druggist ;  Journal  de  Pharmacie  d'Anvers  ;  Journal  de  Pharmacie 
et  de  Chimie  ;  New  Remedies  ;  Pharmaceutical  Journal ;  Pharmaceutical 
Record ;  Pharmaceutische  Centralhalle ;  Pharmacist  ;  Proceedings  of  the 
American  Pharmaceutical  Association  ;  Repertoire  de  Pharmacie  ;  Revista 
Farmaceutica. 
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PROGRAMME  OF  THE  PROCEEDINGS 

OF    THE 

BRITISH  PHARMACEUTICAL  CONFERENCE 

AT   THE 

TWENTIETH  ANNUAL  MEETING,  SOUTHPORT,  1883. 

OFFICERS. 

■^resilient. 

Peof.  ATTFIELD,  Ph.D.,  F.R.S.,  F.I.C.,  F.C.S. 

Uice=$3rrsilients. 

(Who  have  filled  the  office  of  President.) 


Peof.  BENTLEY,  F.L.S.,  M.R.C.S.,  London. 
H.  B.  BRADY,  F.R.S.,  F.L.S.,  F.C.S.,  New- 

castle-on-Tyne. 
THOS.  B.  GROVES,  F.C.S. ,  Weymouth. 


Pbof.  REDWOOD,  Ph. D..F.I.C, F.C.S. .London. 
G.  F.  SCHACHT,  F.C.S.,  Clifton,  Bristol. 
W.  SOOTHALL,  F.L.S.,  Birmingham. 
R.  REYNOLDS,  F.C.S.,  Leeds. 


Uice=?prcsiocnts. 


M.  CARTEIGHE,  F.I.C.,  F.C.S.,  London. 
W.  V.  RADLEY,  Southport. 


C.  UMNEY,  F.I.C.,  F.C.S.,  London. 
J.  R:  YOUNG,  Edinburgh. 


•Treasurer. 

C.  EKIN,  F.C.S.,  London. 

^ortoraro  General  Secretaries. 

F.  BADEN  BENGER,  F.C.S.,  Manchester.        |       SIDNEY  PLOWMAN,  F.I.C.,  London. 

iLocal  JSerrctarrj. 

WILLIAM  ASHTON,  Southport. 


R.  Chipperfibld,  Southampton. 
F.  W.  Fletcher,  F.C.S.,  London. 
James  Kershaw,  Southport. 
A.  Kinninmont,  F.C.S.,  Glasgow. 
W.  A.  H.  Natloe,  F.C.S.,  London 


©trjcr  fHembers  of  tljc  Isiccutibe  Committee. 

J.  C.  C.  Payne,  Belfast. 

P.  W.  Squire,  F.L.S.,  F.C.S.,  London. 

G.  S.  Taylor,  F.C.S.,  London. 

J.  C.  Thresh,  D.Sc,  F.C.S.,  Buxton. 


J.  SPEARING,  Southampton. 

laottor  of  gear  Book. 

LOUIS  SIEBOLD,  F.I.C.,  F.C.S. 


lutjitors. 


T.  H.  SYKES,  Southport. 

Sccretarg. 

PHILIP  PRINCEP. 


Ashton,  Mr.  Wm.,  Southport. 
Abraham,  Mr.  A. C., F.C.S., Liverpool. 
Abraham,  Mr.  T.  F.,  Liverpool. 
Barnes,  Mr.  L.  P.,  Preston. 
Ball,  Mr.  George,  Southport. 
Blain,  Mr.  William,  Bolton. 
Brown,  Mr.  W.  Scott,  Manchester. 
Clark,  Mr.  John,  York. 
Cotton,  Mr.  John,  St.  Helens. 
Ellis,  Mr.  George,  Southport. 
Ellis,  Mr.  G.  Waddington,  Birkdale. 
Evans,  Mr.  Edward,  LiverpooL 
Fox,  Mr.,  St.  Helens. 
Frasbr,  Mr.  J.,  Liverpool. 
Garside,  Mr.  S.  A.,  Ormskirk. 
GrREENOOGH,  Mr.  Hugh,  Warrington. 
Ha.mek,  Mr.  J.  A.,  Churchtowu. 


3Local  Committee. 

Harrison.  Mr.  Jas.,  St.  Helens. 
Holden,  Mr.  Edward,  Shipley. 
Horsfall.  Mr.  John.  Birkdale. 
Kershaw,  Mr.  Jas.,  Southport. 
Loadman,  Mr.  Jas..  Southport. 
Mainwaring.Mt  Richaud,  Southport 
Mason.  Mr.  A.  H,  F.C.S.,  Liverpool. 
McKenzie.  Mr.  T.,  St.  Helens. 
Miller,  Mr.  N.,  Preston. 
Moore,  Mr.  Joshua,  Preston. 
Phillips,  Mr.  J.,  Wigau. 
Righton,  Mr.  James,  Southport. 
Round.  Mr..  Fred..  Southport. 
Scott,  Mr.  Joseph,  Preston. 
Sharples,  Mr.  Geo.,  Preston. 
Sherlock.  Mr.  Thomas.  St.  Helens. 
Simpson,  Mr.  J.  G.,  Preston. 


Singleton,  Mr.  R.,  Preston. 
Steel,  Mr.  Alex.,  Southport. 
Suck,  Mr.  E.,  Southport. 
Svkes,  Mr.  T.  H.,  Southport. 
Sumner,  Mr.  R.  M.,  Liverpool. 
Svmes,  Dr.,  Liverpool, 
Thompson,  Mr.  John,  Liverpool. 
Waterworth,  Mr.  Alfred,  Preston. 
Webster,  Mr.  Geo.,  St.  Helens. 
Whitworth,  Mr.  J.,  Southport. 
Willan,  Mr.  William,  Preston. 
Wimpesny,  Mr.  J.  31.,  Southport. 
Woodcock.  Mr.  Jos..  Liverpool. 
Wright.  Mr.  T.  U.,  Southport. 
Woollev,  Mr.  H.,  Manchester. 
Young,  Mr.  J.  R.,  F.C.S.,  Warringtou. 


The  Sittings  of  the  Conference  were  held  in  the 

ASSEMBLY   ROOMS,  PRINCE   OF   WALES    HOTEL,   SOUTHPORT, 

On  TUESDAY  and  WEDNESDAY,  the  18th  and  19th  SEPTEMBER,  1883, 

Commencing  at  Half-past  Ten  a.m.  each  day. 
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MONDAY,  17th  SEPTEMBER. 

The  EXECUTIVE  COMMITTEE  met,  according  to  notices  from  the  Honorary 
General  Secretaries,  at  8  p.m.,  at  the  Prince  of  Wales  Hotel. 


TUESDAY,  18th  SEPTEMBER. 

The  CONFEEENCE  met  at  10-30  a.m.,  adjourning  at  1  p.m. ;  and  at  2.30 
p.m.,  adjourning  at  5  p.m. 


#rb*r    of   gitstntss. 

Reception  of  Delegates. 

Report  of  Executive  Committee. 

Financial  Statement. 

Report  of  Treasurer  of  the  "  Bell  and  Hills  Library  Fund." 

President's  Address. 

Reading  of  Papers  and  Discussions  thereon. 

PAPERS. 

1.  Second  Report  on  the  Differences  between  the  Essential  Oils  of  Cinnamon  and 

Cassia.    By  A.  H.  Jackson,  B.Sc.  M.P.S.,  F.C.S. 

2.  Bitter    Principles  of   Nerium   Odorum:    Preliminary   Report.      By   H.   G. 

Greenish,  F.I.C. 

3.  Report  upon  the  Quantitative  Separation  of  Strychnine   and  Brucine.     By 

W.  R.  Donstan,  F.C.S. ,  and  F.  W.  Short. 

4.  Report  on  Tincture  of  Nux  Vomica.     By  W.  R.  Dunstan,  F.C.S.,  and  F.  W. 

Short. 

5.  The  Preservation  of  Medicinal  Herbs  by  Ensilage.     By  Prof.  Quinlan,  M.D., 

M.R.I.A. 

6.  The  Mullein  Plant.     By  Prof.  Quinlan,  M.D.,  M.R.I.A. 


Between  1  and  2.30,  that  is  to  say,  during  the  mid-day  adjournment,  all 
Members  attending  the  Meeting,  on  invitation  of  the  Local  Committee,  partook 
of  a  Luncheon  served  in  an  adjoining  room. 


During  the  mid-day  adjournment  the  Local  Committee  conducted  a  party  of 
the  Members  of  the  Conference  to  the  Winter  Gardens  and  Aquarium,  and  at 
5  p.m.  to  the  Victoria  Baths,  where  a  special  Swimming  entertainment  was 
given. 
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WEDNESDAY,  19th  SEPTEMBER. 

An  adjourned  Meeting  of  the  EXECUTIVE  COMMITTEE  was  held  at 
9.45  a.m. 

The  CONFERENCE  met  at  10.30  a.m.,  adjourning  from  1  p.m.,  till  2.30  p.m. 
The  whole  of  the  business  of  the  Conference  was  completed  this  day  by  about 
5  p.m. 

#rbu  of  jjusituss. 

Reception  of  Delegates. 

Reading  of  Papers  and  Discussion  thereon. 

PAPERS. 

7.  Additional  Notes  on  the  Bitter  Principle  of  Hymenodictyon  Exeelsum.    By 

W.  A.  H.  Naylor,  F.C.S. 

8.  Remarks  on  Experiments  with  the  Ointment  Bases.     By  W.  Willmott. 

9.  Note  on  the  Processes  of  the  B.  P.  and  XI.  S.  P.  for  the  Determination  of 

Hydrocyanic  Acid.     L.  Siebold,  F.I.C.,  F.C.S. 

10.  Iodine  in  Cod  Liver  Oil.    By  E.  C.  C.  Stanford,  F.C.S. 

11.  The  Trees  yielding  Benzoin.     By  E.  M.  Holmes,  F.L.S. 

12.  Sesame  Oil :  Report  on  its  Suitability  for  Pharmaceutical  Purposes.     By  M. 

Conrot,  F.C.S. 

13.  Sesame  Oil :  its  Suitability  for  Pharmaceutical  Purposes.     By  T.  Maben. 

14.  The  State  of  Combination  in  ivhich  Morphia  exists  in  Opium.     By  D.  B. 

Dott,  F.R.S.E. 

15.  Sweet  Spirit  of  Nitre.    By  A.  C.  Abraham,  F.C.S. 

16.  An  Examination  of  some  Samples  of  Pitch  and  Asphalt.     By  E.  Daties, 

F.I.C.,  F.C.S. 

17.  Contribution  to  the  Pharmacy  of  the  Pomegranate.    By  L.  Siebold,  F.I.C., 

F.C.S. 

18.  Scammony  :  a  Novel  Adulterant.     By  M.  Coxroy,  F.C.S. 

19.  Aconitine  for  Internal  Administration.     By  T.  B.  Groves,  F.C.S. 

20.  The  Composition  of  Easton's  Syrup.     By  R.  H.  Davies,  F.I.C.,  F.C.S. 

21.  The  Odorous  Principle  of  Henbane  Leaf.     By  A.  W.  Gerrard,  F.C.S. 

22.  Suggestions  for  Combinations  of  Collodion.    By  J.  B.  Barnes,  F.C.S. 

Place  of  Meeting  for  1884. 
Election  of  Officers  for  1883-84. 


Between  1  and  2.30,  that  is  to  say,  during  the  mid-day  adjournment,  all 
Members  attending  the  Meeting,  on  invitation  of  the  Local  Committee,  partook 
of  a  Luncheon  served  in  an  adjoining  room. 

At  5  p.m.  a  visit  was  paid  to  the  Glaciarium,  when  Members  had  an  oppor- 
tunity of  seeing  and  hearing  a  descriptive  process  for  making  ice. 


THURSDAY,  20th  SEPTEMBER. 

In  the  morning  a  considerable  party  of  Members,  accompanied  by  the  Local 
Committee,  inspected  various  Chemical  Works  at  St.  Helens. 

At  2  p.m.  most  of  the  Members  of  the  Conference  present  accepted  an  invita- 
tion to  a  Garden  Party  given  by  the  Local  Committee  at  the  Botanic  Gardens, 
Churchtown. 

E  E 


BRITISH  PHARMACEUTICAL  CONFERENCE. 

MEETING  AT  SOUTHPORT,  1883. 

The  proceedings  of  the  Twentieth.  Annual  Meeting  of  the  British 
Pharmaceutical  Conference  commenced  on  Tuesday,  September 
18th,  at  the  Prince  of  Wales  Hotel,  Southport,  Professor  Attfield, 
Ph.D.,  F.R.S.,  F.I.C.,  F.C.S.,  President,  in  the  chair.  The  attend- 
ance of  members  and  friends  was  larger  than  on  any  previous 
occasion,  the  capacity  of  the  room  set  apart  for  the  business  of  the 
meeting  being  taxed  to  the  utmost. 

The   following    members    and    visitors   ivere    present    during    the 
meetings  : — 

Bacup — Sutcliffe,  G.  H. 

Barnsley — Lister,  J.  H. 

Belfast — Payne,  J.  C.  C. 

Bentham — Sherlock,  Edgar,  M.A. 

Berlin — Mylius,  Dr.  Franz. 

Birmingham — Percy,  Geo.  E. 

Birkenhead — James,  C. 

Bishop  Auckland — Leigh,  John  V. 

Blackburn — Farnworth,  Walter;  Faimworth,  William. 

Bolton — Forbes,  N. ;  Harwood,  E.  G.  ;  Mason,  W.  B. 

Bootle — Alexander,  John  ;  Wyatt,  Harold. 

Bournemouth — Worth,  E. 

Bradford — Waddington,  H. 

Brighton — Savage,  W.  W. 

Bristol— Schacht,  G.  F. 

Burnley — Hitchin,  Robt. 

lii'rij,  Lanes. — Siebold,  Louis. 

Buxton — Thresh,  Dr.  John  C. 

Cheltenham — Barrow,  W. 

Chester — Baxter,  Geo. ;  Grindley,  Wm. ;  Williams,  Thos. 
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Clay ton-le- Moors — Johnson,  Mark. 

Dahnuir,  N.B.— Stanford,  Edwd.  C.  C. 

Droittvich — Taylor,  E. 

Dublin— Brunker,  J.  E. ;  Quinlan,  Dr.  F.  J.  B. ;  Wells,  F.  ;  Wells, 
J. ;  Wells,  W.  F.,  jun. 

Eccles — Harland,  R.  F. ;  Howie,  W.  L. 

Edinburgh — Dotfc,  D.  B. ;  Stephenson,  John ;  Symington,  Thos. ; 
Lee,  J.  Dickinson. 

Farnworth — Watkinson,  J.  W. 

Freshfield — Parry,  H. 

Giessen— Will,  W. 

Glasgow — Frazer,  Daniel ;  Nicol,  John  ;  Rait,  R.  A. 

Gloucester — Stafford,  Wm. 

Great  Horton — Lister,  S. 

Halifax — Alexander,  Dr.  Wm. 

Helensburgh — Tocher,  Geo. 

Heywood — Beckett,  W. 

Hyam — Wild,  Joseph. 

Hyde — Curfew,  John. 

Kilmarnock — Borland,  John. 

Leicester — Clark,  J.  W. 

Leeds — Fairley,  Thos.  ;  Horsfield,  John  Napier;  Jefferson,  Peter; 
Reynolds,  F. ;  Reynolds,  Richd. ;  Ward,  Geo. 

London — Attfield,  Prof. ;  Attfield,  D.  Harvey  ;  Bourdas,  J.  ;  Butt, 
Mr.  and  Mrs.  E.  K  ;  Crawshaw,  E.  ;  Ekin,  C. ;  Glazier,  Walter 
N. ;  Hills,  Walter ;  Holmes,  E.  M. ;  Ive,  W.  ;  Jameson,  A.  E.  ; 
Lewinton,  A.  B. ;  Maitland,  P.  C.  ;  Mortiboy,  John;  Moss,  John; 
Naylor,  W.  A.  H. ;  Passmore,  F. ;  Pickard,  W.  ;  Piper,  W.  G.  ; 
Plowman,  S. ;  Princep,  P.  ;  Robeson,  C.  ;  Robinson,  R.  A. ;  Rowe, 
Robt. ;  Senier,  A. ;  Tanner,  A.  E.  ;  Taylor,  Geo.  S. ;  Williams, 
John;  Williams,  T.  B.  ;  Williams,  T.  K  ;  Williams,  M.  Whitley;. 
Willmott,  W. ;  Wright,  Dr.  Alder  ;  Wright,  T.  R.  ;  ,  C.  A.  P. 

Lytham — Hartley,  J. ;   Simpson,  Rev.  S. 

Lincoln — Culwick,  H.  E. 

Liverpool — Abraham,  A.  C. ;  Abraham,  T.  Fell ;  Billington,  Fred.  ; 
Burrows,  Fred. ;  Conroy,  Michael ;  Davies,  Edwd. ;  Fraser,  Alex. ; 
Gallaway,  J.  B. ;  Hocken,  J. ;  Hyman,  Alfd. ;  Johnson,  Edwin  E.  -r 
Mason,  Alfd.  H. ;  Samuel,  Albt.  H. ;  Sumner,  E.  L. ;  Symes,  Charles. 

Madrid — Jelly,  Dr. 

Malton — Buckle,  Jas. 

Manchester — Benger,  F.  Baden;  Butcher,  G.  S.  (Salford)  ;  Carter, 
Wm. ;  Gibbons,  T.  G. ;  Hart,  J.  ;  Jackson,  Mr.  and  Mrs.  Alfd.  H. ; 
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Paine,  Alex.;  Robinson,  Benj. ;  Twernlow,  Richd. ;  Wheeldon,  Jas.  ; 
Woolley,  Geo.  S. ;  Wilkinson,  Win. 

Market  Drayton — King,  W.  G. 

Mirfield — Crook,  Charles. 

New  Barnet,  Herts. — Young,  R.  Fisher. 

Neiocastle,  Staffs. — Croydon,  E.  H. 

Oldham — Eckersley,  Jas. ;  Glover,  I.  S.  ;  Hulme,  John ;  Martin, 
Anson  E. 

Ormshirle — Garside,  S.  A. 

Paisley — McMurray,  Jas. 

Portohello — Nesbit,  J. 

Preston—  Hargreaves,  M. 

Ramsay,  Isle  of  Man — Laughlin,  W. 

Reading — Cardwell,  E. 

Bochferry — Dutton,  John. 

Boyton — Jones,  F. 

St.  Helens — Sherlock,  Mr. 

Salisoury — Atkins,  S.  R. 

Sheffield — Furness,  Jos.  M. ;  Learoyd,  E.  R. ;  Newsholme,  G.  T. 
W. ;  Ward,  Wm. 

Shepton  Mallett—ColtviW,  Gilbert  J. 

Southampton — Chipperfield,  Robt. 

Soicthport— Ashton,  Wm.  ;  Ball,  Mr.  ;  Ellis,  Geo. ;  Ellis,  G.  W.  ; 
Hinkley,  Ed.  ;  Kershaw,  Jas.  ;  Loadman,  Jas.  ;  Radley,  W.  V.  ; 
Righton,  Jas. ;  Round,  Fred. ;  Steel,  Alex.  ;  Surr,  Edwd. :  Sykes, 
T.  H.  ;  Taylor,  R.  E. ;  Wimpenny,  Jas. ;  Wright,  Thos.  D. ;  Whit- 
worth,  Jas. 

Swansea — Grose,  N".  M.  ;  Hughes,  Jas. 

Tarporley — Aston,  Walter. 

Todmorden — Lord,  Chas. 

Torquay — Riches,  Thos. 

Tyldesley — Wall  work,  Joseph . 

Tynemouth — Atkinson,  J. 

Walton — Smith,  John  J. 

Warrington — Young,  J.  Rymer. 

Wellington — Butler,  J. 

Wigan — Phillips,  Jonathan;   Stothcrt,  Jas. 

Yeovil — Maggs,  Thos.  C. 

YorJcs — Clark,  John;  Dresser,  Riclid. 
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Meetings  of  the  Executive  Committee. 

A  meeting  of  the  Executive  Committee  was  held  at  the  Prince 
of  Wales  Hotel,  Southport,  on  Monday,  Sept.  17th,  at  8  p.m. 

Present:  Prof.  Attfield,  F.R.S.,  President,  in  the  chair;  Messrs. 
Ashton,  Ball,  Kershaw,  Naylor,  Payne,  Schacht,  Taylor,  and  Young  ; 
Mr.  Ekin  (Treasurer),  and  Messrs.  Benger  and  Plowman  (Hon. 
Gen.  Sees.). 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

A  draft  report  of  the  Executive  Committee  was  submitted  by  the 
Honorary  General  Secretaries,  and  after  discussion  and  some  altera- 
tions was  adopted.  The  Treasurer's  financial  statement  was  also 
read  and  adopted. 

The  Honorary  General  Secretaries  presented  a  further  report  on 
the  correspondence  in  connection  with  the  suggested  appointment 
of  Colonial  Secretaries.  A  number  of  favourable  replies  had  been 
received  from  gentlemen  willing  to  undertake  the  duties,  but  the 
total  number  was  not  yet  quite  complete.  It  was  decided  that  no 
definite  appointments  should  be  made  until  the  next  meeting  of 
the  Committee.  The  Committee,  however,  desired  to  express  their 
warm  approval  of  what  the  Honorary  General  Secretaries  had  done. 

The  place  and  date  of  meeting  for  1884  were  then  considered. 
It  was  decided  that  the  Conference  be  recommended  to  depart  from 
the  usual  custom  of  meeting  at  the  same  time  and  place  as  the 
British  Association  in  1884,  owing  to  the  latter  meeting  at  Montreal 
in  that  year.  The  invitation  which  had  been  received  from  Aberdeen 
having  been  withdrawn,  owing  to  the  probable  visit  of  the  British 
Association  in  1885,  and  as  only  a  few  days  had  elapsed  since  the 
Avithdrawal,  the  Honorary  General  Secretaries  were  unable  to  lay 
before  the  meeting  any  other  invitation  to  the  Conference. 

A  proposed  list  of  officers  was  discussed,  and  the  further  con- 
sideration  of  this  was  deferred  until  an  adjourned  meeting  at  9.45 
on  "Wednesday  morning. 

The  manuscript  of  the  Year-Bool;  as  far  as  it  could  be  completed, 
was  laid  on  the  table. 

The  following  859  ladies  and  gentlemen  were  elected  to  member- 
ship : — 

Alexander,  Mr.  G.,  Liverpool.  Anthony,  Mr.  J.  L.,  Bedford. 

Allden,  Mr.  J.,  South  Kensington.  Arnfield,     Mr.    J.     C,   Ashton- 
Allsop,  Mr.  J.,  Oldbury.  under-Lyne. 

All  work,  Mr.  F.,  Hollo  way,  N.  Atkins,  Mr.  J.,  Bournemouth. 
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Atkinson,  Mr.  R.,  Carlisle. 

Austin,  Mr.  W.,  Nechells. 

Babb,  Mr.  J.,  Upper  Sydenham. 

Bainbridge,  Mr.  J.,  Kirkby 
Stephen. 

Baker,  Mr.  A.  P.,  London,  W. 

Ballard,  Mr.  A.,  Faringdon. 

Barker,  Mr.  A.  W.,  Dalston. 

Barritt,  Mr.  E.  H.,  Colchester. 

Barry,  Mr.  F.,  Shaftesbury. 

Bates,  Mr.  W.,  Southampton. 

Beacock,  Mr.  J.  EL,  Leeds. 

Beale,  Mr.  J.  H.,  Bournemouth. 

Bearpark,  Mr.  C.  F., Scarborough. 

Beck,  Mr.  A.  K,  Hastings. 

Beckett,  Mr.  W.,  Heywood. 

Bell,  Mr.  J.  A.,  Hastings. 

Bentley,  Mr.  W.  J.,  Tottenham, 
N". 

Billany,  Mr.  L.  M.,  Hull. 

Bishop,  Mr.  E.  J.,  Derby. 

Blackbourn,  Mr.  H.  J., Liverpool. 

Blyth,  Mr.  U.,  London,  W. 

Bourne,  Mr.  W.  K.,  Lavenham. 

Boutall,  Mr.  G.  S.,  London,  W.C. 

Brabazon,  Mr.  J.  T.  P.,  Belfast. 

Brentnall,  Mr.  J.  E.,  Middles- 
borough. 

Brierley,  Mr.  P.,  Staly bridge. 

Briggs,  Mr.  G.,  Leeds. 

Broomhead,Mr.  G.  E.,  Aberdeen. 

Brown,  Mr.  F.  A.,  Earlestown. 

Brown,  Mr.  P.,  Glasgow. 

Buchanan,  Mr.  D.,  Kirriemuir. 

Buchner,Mr.  M.,  Whitechapel,  E. 

Buckley,  Mr.  J.  J.,  South  Ken- 
sington, S.W. 

Bull,  Mr.  E.  J.,  Clapham,  S.W. 

Burdge,  Mr.  S.,  Bristol. 

Burnett,  Mr.  P.,  Fraserburgh. 

Bunker,  Mr.  J.,  Dalston,  E. 

Burge,  Mr.  J.  A.,  Alexandria. 


Burroughs,  Mr.  G.  H.,  Birken- 
head. 

Buxton,  Mr.  A.,  Stafford. 

Calvert,  Mr.  J.,  Belper. 

Cardwell,  Mr.  S.,  Brighouse. 

Carrell,  Mr.  G.,  Wimbledon. 

Carruthers,  Mr.  W.,  Workington. 

Carter,  Mr.  F.,  Carshalton. 

Carter,  Mr.  R.  W.,  Naas. 

Catterns,  Mr.  H.  P.,  Camberwell. 

Chapman,  Mr.  R.,  Stalybridge. 

Chase,  Mr.  T.,  jun.,  Birmingham. 

Clare,  Mr.  T.,  Scarborough. 

Coatsworth,  Mr.  T.,  Darlington. 

Cocker,  Mr.  J.  J.,  Bradford. 

Coleman,  Mr.  A.,  Cardiff. 

Collenette,  Mr.  A.,  Guernsey. 

Colley,  Mr.  B.,  Tipton. 

Cooke,  Mr.  W.,  Hodnet. 

Corfe,  G.,  M.D.,  Brighton. 

Cory,  Mr.  J.  H.,  Newport,  I.W. 

Costerton,  Mr.  H.  A.,  Brighton. 

Cox,  Mr.  A.,  Old  Hill. 

Cridland,  Mr.  F.  E.  J.,  London, 
E.C. 

Cripps,  Mr.  J.,  Reepham. 

Crosher,  Mr.  J.,  Glasgow. 

Crow,  Mr.  W.  E.,  London,  W.C. 

Cuff,  Mr.  J.  II.,  junv.,  Loudon, N. 

Cullen,  Mr.  II.  H.,  London,  K 

Cullwick,  Mr.  H.  E.,  Lincoln. 

Cussons,  Mr.  T.  T.,  Ossett. 

Cutts,  Mr.  J.  N".,  Mansfield. 

Dalby,  Mr.  R.  E.,  Monkwear- 
mouthshore. 

Dal  wood,  Mr.  J.  II.,  Sherborne. 

Dampney,  Mr.  R.  S.,  Kensington, 
W. 

Davies,  Mr.  E.  C.  J.,  London, 
N.W. 

Day,  J.  C.  T.,  Limerick. 

Dennis,  J.  W.,  Louth. 
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Dickinson,  Mr.  D.,  Derby. 

Dickinson,  Mr.  F.,  Stamford. 

Dixon,  Mr.  J.,  North  Kelsey. 

Dixon,  Mr.  W.  H.,  East  Grin- 
stead. 

Dodge,  Mr.  W.,  Stockport. 

Doig,  Mr.  W.,  Dundee. 

Donaghey,  Mr.  J.  J.,  Dundee. 

Donovan,  Mr.  R.,  Blackrock. 

Downes,  Mr.  R.  J.,  Dublin. 

Downie,  Mr.  H.,  Newcastle-on- 
Tyne. 

Duncan,  Mr.  J.,  Bullhead. 

Dunlop,  Mr.  J.,  Hull. 

Dymond,  Mr.  T.  S.,  Enfield. 

Earnshaw,  Mr.  B.  K.,  East- 
bourne. 

Earp,  Mr.  J.,  Melbourne,  Derby. 

Eastman,  Mr.  J.  E.,  Tottenham. 

Eckersley,  Mr.  J.,  Oldham. 

Ekins,  Mr.  A.  E.,  St.  Albans. 

Elborne,  Mr.  W.,  Manchester. 

Elliott,  Mr.  R.  J.,  Liverpool. 

Ellis,  Mr.  T.  W.,  Hull. 

Evans,  Mr.  E.,  Woodford. 

Evans,  Mr.  J.,  Oswestry. 

Farthing,  Mr.  T.  W.,  Stoke, 
Devonport. 

Fazan,  Mr.  C.  H.,  Turnham 
Green. 

Ferriday,  Mr.  E.  J.  P.,  Oaken- 
gates. 

Fielden,  Mr.  V.  G.  L.,  Belfast. 

Fletcher,  Mr.  T.  B.,  Nottingham. 

Flint,  Mr.  C.  B.,  Dowanhill. 

Flintan,  Mr.  F.  R.,  "Weybridge. 

Floyd,  Mr.  J.,  Bury  St.  Ed- 
munds. 

Forbes,  Mr.  W.  T.,  Reigate. 

Ford,  Mr.  E.  B.,  Pontypool. 

Forewell,  Mr.  H,  Dublin. 

Furness,  Mr.  J.  M.,  Sheffield. 


Fyvie,  Mr.  J.  G.,  Coleraine. 

Gabriel,  Mr.  J.  W.,  London,  E.C. 

Galloway,  Mr.  G.  R.,  Inverness. 

Galloway,  Mr.  J.  B.,  Liverpool. 

Gamble,  Mr.  A.  G.,  Grantham. 

Gamley,  Mr.  D.,  Edinburgh. 

Garside,  Mr.  S.  A.,  Ormskirk. 

Gascoigne,  Mr.  C.,  Kidder- 
minster. 

Gater,  Mr.  J.,  Peckham. 

Geddes,  Mr.  G.,  Aberchirder. 

Geddes,  Mr.  W.,  Oldham. 

George,  Mr.  I.,  Great  Yarmouth. 

George,  Mr.  J.  I.,  "Wigton. 

Gibb,  Mr.  E.,  New  Byth. 

Gibbs,  Mr.  J.,  Eastbourne. 

Gibson,  Mr.  F.  J.,  Wolverhamp- 
ton. 

Gibson,  Mr.  J.,  Manchester. 

Gibson,  Mr.  J.  P.,  Hexham. 

Gill,  Mr.  W.,  Nottingham. 

Gilmour,  Mr.  G.,  Kingston, 
Glasgow. 

Glover,  Mr.  J.  S.,  Oldham. 

Gloyne,  Mr.  C.  G.,  Dewsbury. 

Golding,  Mr.  J.,  London,  N.W. 

Gostling,  Mr.  J.  H.,  Halesworth. 

Gravill,  E.D.,F.R.M.S., London, 
S.E. 

Greaves,  Mr.  J.,  Canton,  Cardiff. 

Green,  Mr.  J.  H.,  Frome. 

Greensill,  Mr.  H.  W.,  Fishponds. 

Haddock,  Mr.  J.,  Leigh. 

Haller,  Mr.  F.  W.,  Skegness. 

Harris,  Mr.  E.  W.,  Merthyr 
Tydfil. 

Harrison,  Mr.  J.,  St.  Helens. 

Harrop,  Mr.  J.  H.,  London, N.W. 

Harrop,  Mr.  W.  H.,  Crewe. 

Hart,  Mr.  T.,  Glasgow. 

Hartley,  Mr.  S.,  Harrow-on-the- 
Hill. 
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Harvey,  Mr.  W.  B.,  Frome. 
Harwood,  Mr.  E.  G.,  Bolton. 
Hasselby,     Mr.     E.     H.,      St. 

Leonards-on-Sea. 
Henry,  Mr.  J.  P.,  Belfast. 
Heslop,Mr.H.  H.,  Kingswinford. 
Holmes,  Mr.  P.,  Torquay. 
Hornby,    Mr.     A.,     Richmond, 

Surrey. 
Horsfall,  Mr.  J.,  Southport. 
Huggett,  Mr.  S.,  Liverpool. 
Hughes,    Mr.    J.    M.,    London, 

S.W. 
Humphry,  Mr.  H.,  Dartmouth. 
Hutcheon,  Mr.  W.,  Bonnyrigg. 
Insull,  Mr.  E.  S.,  Hanley. 
Jackson,  Mr.  W.  G.,  Hartlepool. 
James,  Mr.  A.  W.,  Sketty. 
James,    Mr.  W.    G.,    Hucknall 

Torkard. 
Jenkins,  Mr.  E.  E.,  Beeston. 
Jinks,  Mr.  J.,  Ironbridge. 
Johnson,  Mr.  E.  E.,  Liverpool. 
Job,  Mr.  A.  T.,  Wimbledon. 
Jones,  Mr.  F.,  Royton. 
Jones,  Mr.  J.,  Willeuhall. 
Jones,  Mr.  O.,  Bangor. 
Jones,  Mr.  T.  P.,  Llanidloes. 
Jones,  Mr.  W.  H.,  Triley  Bridge. 
Joseph,  Mr.  A.  J.,  St.  Leonards- 

on-Sea. 
Kendall,  Mr.  R.,Sowerby  Bridge. 
Kerfoot,  Mr.  T.,  Manchester. 
Kermatb,  Mr.  W.  R.,   St.   An- 

drews. 
King,  Mr.  W.  G.,  Market  Dray- 
ton. 
Lake,  Mr.  J.  H.,  Exeter. 
Lakin,  Mr.  W.,  Leicester. 
Lambert,  Mr.  J.,  Durham. 
Lancashire,  Mr.  H,  Belfast. 
Leete,  Mr.  S.  P.,  Thrapston. 


Leitch,  Mr.  W.,  Edinburgh. 

Litchfield,  Mr.  J.,  Longton. 

Lloyd,  Mr.  R.,  Peny-graig. 

Lloyd,  Mr.  R.,  Claycross. 

Lucas,  Mr.  J.  M.  M.,  Gravesend. 

Macaulay,  Mr.  W.  H.,  Hudders- 
field. 

MacDermott,  Mr.  R.  J.,  Isling- 
ton, N. 

MacFarlane,  Mr.  P.,  Fort  Wil- 
liam. 

McGlashan,  Mr.  J.,  Edinburgh. 

McSweeny,  Mr.  M.  A.,  Sunday's 
Well. 

Mackaness,  Mr.  C,  Chesham. 

Machin,  Mr.  W.  G.,  Hartley 
Wintney. 

Madeley,  Mr.  E.  S.,  London,  W. 

Maitland,  Mr.  P.  C,  London. 

Maitland,  Mr.  W.,  Kemnay. 

Maries,  Mr.  D.  R.,  Bootle. 

Marriott,  Mr.  T.  G.,  Hastings. 

Marsh,  Mr.  W.  H.,  London,  N. 

Marshall,  Mr.  G.  T.,  Morpeth. 

Mason,  Mr.  J.,  Boyle. 

Mather,  Mrs.  E.,  Haddington. 

Maurice,  Mr.  J.,  Plymouth. 

Maxey,  Mr.  W.  H.,  Sheffield. 

Milligan,  Mr.  W.  M.,  Newton 
Stewart. 

Mills,  Mrs.  A.  E.,  Heme  Hill,  S.E. 

Moody,  Mr.  S.  W.,  Louth. 

Moore,  Mr.  J.  W.,  Hanley. 

Morrell,  Mr.  T.,  Islington,  N. 

Morris,  Mr.  J.  L.,  Manchester. 

Mortiboy,  Mr.  J.,  Heme  Hill, 
S.E. 

Munday,  Mr.  J.,  Cardiff. 

Neale,  Mr.  J.,  King's  Lynn. 

Nest,  Mr.  H.,  London,  S.W. 

Nowey,  Mr.  J.  T.,  Norwood,  S.E. 

Nicholls,  Mr.  R.  E.,  Lee. 
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Nicholson,  Mr.  J.  H.,  Maxwell- 
town. 

Padwick,  Mr.  W.  G.,  Croydon. 

Palmer,  Mr.  F.,  Upper  Norwood, 
S.E. 

Parker,  Mr.  A.,  Uttoxeter. 

Parkinson,  Mr.  F.  W.,  Ather- 
stone. 

Parrott,  Mr.  W.  S.,  Watford. 

Patman,  Mr.  F.  T.,  Whitehaven. 

Payne,  Mr.  H.,  Market  Rasen. 

Perry,  Mr.  E.  C,  Basingstoke. 

Perry,  Mr.  W.  H.,  Birmingham. 

Petrie,  Mr.  J.  J.,  Aboyne. 

Phillips,  Mr.  C.  L.,  Tredegar. 

Pickard,Mr.W.,  NottingHill,W. 

Pickering,  Mr.  T.,  Over. 

Pickup,  Mr.  W.,  Blackburn. 

Pitchford,  Mr.  W.,  Cotham. 

Place,  Mr.  J.,  Cambridge. 

Pott,  Mr.  F.  F.,  Birkenhead. 

Potts,  Mr.  C,  Ilkeston. 

Pottage,  Mr.  J.  C,  Edinburgh. 

Prentice,  Mr.  J.,  Edinburgh. 

Pridgeon,  Mr.  W.  J.,  Hawkurst. 

Proctor,  Mr.  W.,  Newcastle- on- 
Tyne. 

Prosser,  Mr.  J.  A.,  Walkden. 

Rackham,  Mr.  G.,  Wenhaston. 

Rae,  Mr.  J.,  Newmarket. 

Ransom,  Mr.  F.,  Hitchin. 

Ray,  Mr.  G.,  Macclesfield. 

Redfern,  Mr.  J.,  Cobham. 

Reeve,  Mr.F.  W.,Thorgomindah, 
Queensland. 

Reynolds,  Mr.  T.,  Caerphilly. 

Richards,  Mr.  J.  P.,  Carmarthen. 

Riches,  Mr.  T.,  Torquay. 

Ridge,  Mr.  J.,  Wigan. 

Ridley,  Mr.  A.  C,  Ipswich. 

Roberts,  Mr.  J.  H.,  St.  Helens, 
Swansea. 


Roberts,  Mr.  W.  C,  Llansilin. 

Robertson,  Mr.  G.,  London,  E. 

Robeson,  Mr.  C,  Liverpool. 

Robinson,  Mr.  G.,  Patricroft. 

Roderick,  Mr.  T.,  Pontypool. 

Rodman,  Mr.  J.,  Glasgow. 

Rose,  Mr.  C,  New  Brighton. 

Round,  Mr.  F.,  Southport. 

Salmon,  Mr.  E.  F.,  Brighton. 

Sambell,  Mr.  J.,  Redrnth. 

Samuel,  A.  H.,  F.C.S.,  Liver- 
pool. 

Sanderson,  Mr.  G.  C,  Manchester. 

Sandwith,  Mr.  W.  H.,  Pracknell. 

Sangster,  Mr.  W.,  Dufftown. 

Sansom,  Mr.  E.,  Barrow-in-Fur- 
ness. 

Satchell,  Mr.  F.,  Cronthorne. 

Saunders,  Mr.  C,  Highgate,  N. 

Scaife,  Mr.  S.,  Manchester. 

Scanlan,  Mr.  C,  Droylsden. 

Seymour,   Mr.  F.  S.,  Wimborne. 

Sharpies,  Mr.  G.,  Preston. 

Shillinglaw,  Mr.  W.,  Birkenhead. 

Sim,  Mr.  J.,  Aberdeen. 

Simpson,  Mr.  D.  0.,  Heanor. 

Simpson,  Mr.R.  G.,  Sfcowmarket. 

Simpson,  Mr.  W.,  Glasgow. 

Slater,  Mr.  A., New  Whittington. 

Smith,  Mr.  C,  London,  S.E. 

Smith,  Mr.  E.  M.,  Weymouth. 

Smith,  Mr.  J.,  Clay  Cross. 

Smith,  Mr.  J.  D.,  Norwich. 

Smith,  Mr.  J.  J.,  Walton. 

Smith,  Mr.  J.  T.,  Radcliffe. 

Smith,  Mr.  N,  Amersham. 

Smithson,  Mr.  J.,  Brighton. 

Sneath,  Mr.  T.  D.,  Newark-on- 
Trent. 

Sowray,  Mr.  R.  D.,  Skelmers- 
dale. 

Stangroom,  Mr.  A.,  Whissonsett. 
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Stanley,  Mr.  H.,  Leamington. 

Stanley,  Mr.  T.,  Accrington. 

Stapleton,  Mr.  J.,  Shepherd's 
Bush,  W. 

Stephenson,  Mr.  S.,  Holywell. 

Stephenson,  Mr.  J.,  Whitby. 

Stevenson,  Mr.  J.  C.,Todmorden. 

Stewart,  Mr.  J.,  Grantham. 

Stickland,  Mr.  W.  H.,  Ealing 
Dean,  W. 

Stones,  Mr.  W.,  Manchester. 

Streater,  Mr.  J.  H.,  London,  S.  W. 

Surr,  Mr.  E.,  Soutbport. 

Swan,  Mr.  J.  W.,  Bromley. 

Swire,  Mr.  J.,  Halifax. 

Sykes,  Mr.  H.,  Moldgreen. 

Taylor,  Mr.  J.  B.,  Bedford. 

Taylor,  Mr.  E.  E.,  Southport. 

Taylor,  Mr.  S.,  Barrow -in-Fur- 
ness. 

Thomas,  Mr.  J.  P.,  Aberystwith. 

Thomas,  Mr.  R.,  Liverpool. 

Thompson,  Mr.  A.,  Putney,  S.W. 

Thompson,  Mr.  C.  J.  S.,  Liver- 
pool. 

Thompson,  Mr.  H.  C,  Liverpool. 

Thompson,  Mr.  J.,  Liverpool. 

Thompson,  Mr.  J.  S.,  Sutton 
Coldfiekl. 

Thompson,  Mr.  T.,  Richmond, 
Yorks. 

Thomson,  Mr.  C,  Elie. 

Thorp,  Mr.  J.,  Heaton  Chapel. 

Tilsley,  Mr.  R.,  Caersws. 

Troke,  Mr.  C,  London,  E.G. 

Trotman,  Mr.  A.  C,  Gloucester. 

Turner,  Mr.  A.,  Dumfries. 


Turner,  Mr.  J.,  Stacksteads. 

Tutton,  Mr.  J.,  Stockport. 

Twiss,  Mr.  W.,  Hunstanton. 

Tyrer,  Mr.  P.,  London,  S.E. 

Vincent,  Mr.  P.,  Walham  Green, 
S.W. 

Waddington,  Mr.  H,  Thornton. 

Watson,  Mr.  S.,  Hounslow. 

Wales,  Mr.  J.  C,  Hems  worth. 

Waterhouse,  Mr.  J.,  Ashton- 
under-Lyne. 

Webb,  Mr.  R.  C,  Wexford. 

Weston,  Mr.  G.,  Sleaford. 

Wheeler,  Mr.  C,  London. 

White,  Mr.  G.,  Dudley. 

White,  Mr.  J.  P.,  Leeds. 

White,  Mr.  W.  E.,  Cuckfield. 

Whitla,  W.,  M.D.,  L.A.H.,  Bel- 
fast. 

Whitmore,  Mr.  W.  T.,  London. 

Whitworth,  Mr.  J.,  Southport. 

Willey,  Mr.  W.,  Grimsby. 

Williams,  Mr.  C.  E.,  Great  Tar- 
mouth. 

Williams,  Mr.  W.,  Islington,  N. 

Williamson,  Mr.  W.  H,  Man- 
chester. 

Wilson,  Mr.  E.,  Silverdale. 

Wise,  Mr.  J.  N.,  Durham. 

Wisken,  Mr.  R,  Heme  Hill,  S.E. 

Woolford,  Mr.  J.,  Leeds. 

Woolley,  Mr.  G.,  Leicester. 

Worfolk,  Mr.  G.  W.,  Ukley. 

Wright,  Mr.  T.  D.,  Southport. 

Yates,  Mr.  G.  A.,  Lees. 

Yoratli,  Mr.  T.  V.,  Canton, 
Llaudaff. 


An  adjourned  meeting  of  the  Executive  Committee  was  held  on 
Wednesday,  September  10th,  1883,  at  0.45  a.m.  Present:  Prof. 
Attfield,  E.R.S.,  President,  in  the  chair;  Messrs.  Ashton,  Chipper- 
field,    Naylor,    Payne,    Radley,    Reynolds,    Schacht,     Taylor,    and 
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Young ;  Mr.  Ekia  (Treasurer)  ;  and  Messrs.  Benger  aud  Plowman 
(Hon.  Gen.  Sees.) 

A  letter  was  read  from  Hastings  cordially  inviting  tlie  Conference 
to  meet  there  in  1884.  Mr.  Benger  moved  that  the  invitation  be 
recommended  to  the  General  Meeting  for  acceptance.  The  motion 
was  seconded  by  Mr.  Toung,  and  carried  unanimously. 

A  list  of  proposed  officers  for  1883-4  was  adopted  for  recom- 
mendation to  the  General  Meeting,  four  vacancies  being  left  for 
residents  in  Hastings  and  St.  Leonards. 


GENERAL    MEETING. 

Tuesday,  September  18th. 

Mr.  Radley,  Chairman  of  the  Local  Committee,  commenced  the 
proceedings  by  welcoming  the  Conference  to  Southport.  He  said 
that  the  chemists  of  the  town  and  district  had  been  looking  forward 
to  this  meeting  with  great  pleasure,  and  it  was  their  supreme  desire 
that  it  might  be  a  happy  and  successful  gathering.  Their  pleasur- 
able anticipations  were  awakened  not  only  by  the  interest  and 
instruction  to  be  derived  from  the  various  papers  and  discussions 
tending  to  advance  those  departments  of  science  and  art  in  which 
pharmacists  were  most  directly  interested,  but  more  especially 
because  this  meeting  afforded  the  opportunity  of  making  the 
personal  acquaintance  of  many  gentlemen  whose  names  had  long 
been  familiar  to  them,  and  at  their  head,  Professor  Attfield,  whose 
works  were  well  known  and  appreciated,  not  only  in  Great  Britain 
and  Ireland,  but  also  on  the  Continent  and  in  the  United  States. 
Southport  was  a  young  town,  which  had  grown  rapidly,  and,  as  all 
knew,  was  not  unwilling  to  make  its  vitality  manifest  by  a  little 
warfare,  but  it  was  not  able  to  boast  of  any  great  treasures  in  the 
way  of  arts  or  manufactures.  Their  neighbours  at  St.  Helens, 
however,  had  kindly  come  to  their  aid,  and  on  Thursday  morning  a 
visit  would  be  made  to  some  interesting  works  there.  Naturalists 
would,  it  was  hoped,  find  various  objects  of  interest  in  the  neigh- 
bourhood, and  the  Winter  and  Botanical  Gardens,  Glaciarium,  and 
Baths  would  help  to  interest  the  visitors. 

The  President,  in  the  name  of  the  visiting  members  of  the  Con- 
ference begged  to  thank  the  members  of  the  Local  Committee  for 
their  hearty  welcome,  and  to  assure  them  that  it  was  accepted  with 
as  much  earnestness  as  it  was  offered.  They  considered  themselves 
fortunate   in  having  the  opportunity  of   visiting  so  thriving  and 
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interesting  a  town — one  which  had  the  great  advantage  of  attract- 
ing to  its  shores  and  charming  boulevards  the  pleasure-seeking 
portion  of  a  population  of  no  less  than  four  millions  within  a  radius 
of  forty  miles.  He  would  also  thank  the  Committee  for  the  enthu- 
siasm with  which  the  idea  of  this  visit  had  been  received,  and  he 
trusted  that  before  the  meeting  closed  the  local  members  would  find, 
by  the  frankness  and  fulness  with  which  the  visiting  members 
accepted  their  hospitality,  how  highly  their  sympathetic  efforts  were 
appreciated. 

Mr.  P.  Baden  Benger  (Honorary  General  Secretary)  than  read 
letters  from  Mr.  Brady  and  Mr.  Greenish,  expressing  their  regret  at 
not  being  able  to  be  present,  and  stated  that  similar  communications 
had  been  received  from  Professor  Redwood,  Messrs.  C.  B.  Allen, 
J.  B.  Barnes,  J.  L.  Bullock,  T.  J.  Cutting,  H.  Davenport,  Denzil, 
A.  W.  Gerrard,  R.  W.  Giles,  H.  G.  Greenish,  T.  B.  Groves,  W. 
Gulliver,  P.  J.  Hanbury,  A  Kinninmont,  F.  H.  Lescher,  H.  Long 
T.  Maben,  G.  H.  Makins,  W.  Martindale,  J.  Bobbins,  and  C. 
Umney. 

List  op  Delegates. 

The  following  is  a  list  of  delegates  from  various  societies,  who 
were  present  at  the  meeting  : — 

From  the  Pharmaceutical  Society  of  Great  Britain. — Mr.  S.  R. 
Atkins  (Vice-President)  ;  Messrs.  E.  N.  Butt,  W.  Hills,  W.  V. 
Radley,  W.  G.  Savage,  G.  F.  Schacht,  and  J.  Williams. 

From  the  North  British  Branch  of  the  Pharmaceutical  Society. — 
Mr.  J.  Nesbit  (President);  Messrs.  J.  Borland,  D.  B.  Dott,  D. 
Frazer,  J.  B.  Stephenson,  and  J.  R.  Young. 

From  the  Pharmaceutical  Society  of  Ireland. — Messrs.  J.  E. 
Brunker,  F.  J.  Minchin,  J.  C.  C.  Payne,  and  W.  F.  Wells,  jun. 

From  the  School  of  Pharmacy  Students'  Association. — Professor 
Attfield. 

From  the  Bristol  Pharmaceutical  Association. — Mr.  G.  F.  Schacht. 

From  the  Glasgow  Chemists  and  Bruggists'  Association. — Messrs. 
D.  Frazer,  E.  C.  C.  Stanford,  and  J.  Nicol. 

From  the  Leeds  Chemists'  Association. — Messrs.  ^George  Ward, 
R.  Reynolds,  and  P.  Jefferson. 

From  the  Liverpool  Chemists'  Association. — Mr.  J.  Woodcock 
(President)  ;  Messrs.  E.  Davies,  C.  Symes,  and  A.  C.  Abraham. 

From  the  London  Chemists'  Assistants'  Association. — Mr.  W.  A. 
H.  Nay  lor. 
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From  the  Manchester  Chemists  and  Druggists'  Association. — 
Messrs.  Wilkinson,  Robinson,  Paine,  Benger,  Siebold,  A.  H.  Jack- 
son, and  Woolley. 

From  the  Oldham  Chemists"  Assistants  and  Apprentices'  Associa- 
tion.— Mr.  A.  E.  Martin. 

From  the  Sheffield  Pharmaceutical  and  Chemical  Society. — Messrs. 
J.  M.  Furness,  G.  T.  W.  Newsholme,  and  W.  Ward. 

Mr.  Sidney  Plowman  (Honorary  General  Secretary)  then  read  the 
Report  of  the  Executive  Committee,  as  follows : — 

Report  of  the  Executive  Committee. 

It  is  the  duty  of  your  Committee  in  this,  their  Twentieth  Annual 
Report,  to  place  before  the  members  of  the  Conference  an  account 
of  the  business  transacted  by  them  during  the  past  year. 

Beside  the  ordinary  details  of  administration  several  questions  of 
great  interest  to  members  have  arisen,  upon  which  your  Committee 
have  had  to  deliberate  on  your  behalf. 

It  will  be  remembered  that  no  decision  as  to  the  place  of  meeting 
for  1883  was  arrived  at  by  the  General  Meeting  of  the  Conference 
at  Southampton  last  year,  but  it  was  resolved  that  the  selection 
should  be  left  in  the  hands  of  the  Executive  Committee.  The 
British  Association,  owing  to  unforeseen  circumstances,  was  unable 
to  visit  Oxford,  and  had  not  at  that  time  selected  the  place  in  which 
it  would  meet  in  1883.  At  a  meeting  of  your  Committee  in  October 
last  year,  letters  were  read  from  both  Oxford  and  Southport,  invit- 
ing the  Conference  to  meet  in  those  towns  in  1883.  As,  however, 
in  the  meantime  the  British  Association  had  selected  Southport  as 
their  place  of  meeting,  and  as  it  is  the  practice  of  the  Conference 
to  meet  in  the  same  town  as  the  British  Association,  it  was  unani- 
mously resolved  that  the  Southport  invitation  be  accepted.  At  the 
same  meeting  the  question  of  local  arrangements  was  raised,  and 
the  following  resolution  was  passed  : — 

"  That  it  be  a  general  instruction  to  the  local  committees  of 
towns  in  which  the  Annual  Conference  is  to  be  held,  that 
their  arrangements,  both  in  respect  to  the  business  of  the 
Conference  and  the  entertainment  of  its  members,  be 
approved  by  the  Executive  before  publication,  and  that  the 
attention  of  local  committees  should  be  called  to  the 
report  of  the  Executive  at  the  Sheffield  meeting,  in  so  far 
as  it  relates  to  questions  of  entertainment." 
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At  a  subsequent  meeting  of  the  Executive  Committee,  in  April, 
1883,  it  was  decided  that  the  list  of  subjects  for  investigation  should 
be  revised,  and  in  order  to  carry  this  out,  it  was  resolved  that  a 
copy  should  be  sent  to  every  member  of  the  Committee  inviting 
suggestions.  As  a  result  some  subjects  were  excluded  and  others 
added,  and  the  "blue-list"  last  issued  includes  those  subjects  only 
which  possess  greater  or  less  special  pharmaceutical  interest. 

At  the  same  meeting  the  Honorary  General  Secretaries  were 
instructed  to  issue  to  all  registered  chemists  and  druggists  residing 
in  Great  Britain,  and  to  all  pharmaceutical  chemists  of  Ireland,  not 
already  members  of  the  Conference,  a  circular  prominently  setting 
forth  the  objects  of  the  Conference,  and  inviting  them  to  member- 
ship. This  instruction  was  carried  out  in  July  at  a  cost  of  £92  lis. 
7d.  As  a  result,  between  340  and  350  registered  chemists  have 
tendered  their  subscriptions  and  presented  themselves  as  candidates 
for  membership,  and  applications  continue  to  arrive  almost  daily. 

As  the  financial  year  ends  on  June  30th,  no  account  of  the  cost  of, 
or  of  new  subscriptions  due  to  the  issue  of,  the  circular  is  included 
in  the  Treasurer's  present  financial  statement. 

The  result  of  the  distribution  of  the  "  blue-list "  and  other 
circulars  among  the  pharmacists  of  some  of  the  colonies  has  been  so 
encouraging  that  the  question  of  the  desirability  of  appointing 
colonial  secretaries  has  been  discussed. 

It  was  considered  that  the  objects  of  the  Conference,  viz.,  the 
advancement  of  pharmacy  and  the  promotion  of  brotherly  feeling 
and  mutual  goodwill,  might  be  best  secured  by  such  appointments, 
and  the  General  Secretaries  were  instructed  to  obtain  the  names  of 
suitable  gentlemen  in  the  Colonies  and  India  willing  to  undertake 
the  duties.  The  following  have  been  communicated  with  : — Mr. 
H.  S.  Evans,  F.C.S.,  Montreal,  for  Canada;  Mr.  W.  C.  Ross, 
Trinidad,  for  the  West  Indies ;  Mr.  A.  Walsh,  Port  Elizabeth,  for 
the  Cape  and  Natal;  Mr.  D.  S.  Kemp,  Bombay,  for  India;  Mr. 
E.  Taylor,  Brisbane,  for  Queensland  ;  Mr.  H.  Shillinglaw,  Mel- 
bourne, for  Victoria  ;  Mr.  L.  B.  Bush,  Bathurst,  for  New  South 
Wales ;  Mr.  A.  P.  Miller,  Hobart  Town,  for  Tasmania  ;  Mr.  T.  M. 
Wilkinson,  Dunedin,  for  New  Zealand.  Sufficient  time  has  not 
elapsed  for  replies  to  be  yet  quite  complete,  but  so  far  as  they  have 
at  present  been  received  they  are  most  favourable.  Mr.  Kemp 
advises  the  appointment  of  a  secretary  in  each  Presidency,  instead 
of  one  only  for  the  whole  of  India,  and  consents  to  act  for  Bombay 
if  appointed  ;  but  Mr.  Evans,  in  consenting  to  act  for  Canada,  thinks 
one  secretary  sufficient  for  the  whole  of  the  Dominion. 
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Your  Committee  have  pleasure  in  reporting  that  they  have  been 
able  to  accede  to  three  applications  for  money  grants  for  the  purchase 
of  material  on  which  to  conduct  researches.  They  are  as  follow  : — 
£5  to  Messrs.  Dunstan  and  Short  to  investigate  the  pharmaceutical 
preparations  of  nux-vomica,  principally  in  regard  to  their  alkaloidal 
value ;  £5  to  Messrs.  Dunstan  and  Ransom  to  further  extend  the 
method  of  alkaloidal  extraction  with  the  chloroform-alcohol  mixture, 
to  be  followed  by  a  further  grant  of  £5  if  required ;  £2  2s.  to  Mr. 
TV.  Elborne  to  determine  the  comparative  pharmaceutical  value  of 
commercial  rhubarb. 

Reports  will  be  presented  at  this  meeting  from  Messrs.  Greenish 
and  Jackson  on  subjects  for  the  elucidation  of  which  grants  have- 
previously  been  made,  and  a  first  report  from  Messrs.  Dunstan  and 
Short  on  the  preparation  of  nux-vomica,  as  well  as  one  on  the 
quantitative  separation  of  strychnine  and  brucine,  will  be  read  at 
this  meeting.  Mr.  Elborne  will  present  a  report  on  the  comparative 
value  of  commercial  rhubarb  at  the  next  general  meeting. 

Twenty-three  papers  and  reports  have  been  received  for  the 
present  meeting,  but  one  was  of  a  purely  medical  character,  and 
was  returned  to  the  author  as  being  unsuited  for  the  object  of  the 
Conference. 

The  Bell  and  Hills  Fund,  founded  by  the  munificence  of  Mr. 
Thomas  Hyde  Hills,  provides  for  the  annual  expenditure  of  £10  for 
the  purchase  of  books  for  presentation  to  the  library  of  the  Phar- 
maceutical Association  of  the  city  or  town  in  which  the  Conference- 
meets  from  time  to  time.  As  Southport  has  no  such  association, 
some  difficulty  arose  as  to  the  gift  of  books  this  year.  The  Local 
Committee,  however,  arranged  that,  if  the  Executive  Committee 
could  make  the  grant,  the  books  should  form  the  nucleus  of  a 
library,  and  that  the  Local  Secretary  of  the  Pharmaceutical  Society 
of  Great  Britian,  for  the  time  being,  should  undertake  the  charge 
of  them  and  should  guarantee  their  legitimate  use.  Under  these 
circumstances  it  was  decided  that  the  books  be  presented,  and  they 
are  now  on  the  table  for  the  inspection  of  members. 

Mr.  Louis  Siebold  was  last  October  re-appointed  editor  of  the 
Year-Book,  and  the  manuscript,  as  far  as  it  can  be  prepared,  is  now 
on  the  table. 

Since  the  last  General  Meeting  at  Southampton,  399  candidates 
have  been  elected  to  membership,  20  of  whom  reside  in  the  Colonies, 
14  in  Ireland,  and  332  of  the  applications  were  sent  by  residents  in 
Great  Britain  in  response  to  the  special  circular  issued  last  July. 
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Mr.  Ekin  (Treasurer)  read  the  following  Financial  Statement : — 

Financial  Statement  for  the  tear  ending  June  30th,  1883. 

The  Hon.  Treasurer  in  Account  with  the  British  Pharmaceutical 

Conference. 

1882.  Dr. 

To  Balance  in  hand    . 

Sale  of  Year -Book  by  Publishers 

Sale  of  Year-Book  by  Secretary 

Advertisements,  1880  vol. 

1881  vol.      . 

1882  vol.      . 
Subscriptions  from  Members 

July.     To  Dividend  on  £250  Consols 

1883. 

Jan.  „  „  „  ....        3  12    6 


£. 

s. 

d. 

217 

8 

4 

24 

0 

0 

18 

0 

0 

0 

IS 

0 

8 

3 

0 

90 

1 

0 

658 

5 

3 
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The  Bell  and  Kills  Fund. 
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£  s.  d. 
£25  16  10 
350     0     0 


.    ...   .       ..       ,  .   f  JAMES  SPEARING. 

Audited  and  found  correct,  j  m  n  gyKES 


The  President  moved  the  adoption  of  the  report,  which  he  said 
spoke  for  itself,  and  showed  that  the  Committee  had  kept  constantly 
before  it  the  objects  of  the  Conference,  viz.,  the  encouragement  of 
original  research,  and  the  promotion  of  good  fellowship  amongst 
its  members  throughout  the  Greater  Britain  on  which  the  sun  never 
sets.  It  would  be  open  to  any  one  to  put  any  questions  with  regard 
to  it,  or  to  discuss  it  in  any  way. 

Dr.  Qoinlan  seconded  the  motion,  and  thought  the  members  ought 
to  be  much  obliged  to  the  gentlemen  who  had  managed  their  affairs 
so  well. 

No  questions  being  asked,  the  motion  was  put  and  carried 
unanimonsly. 

The  President  then  delivered  the  following  address  : — 


F  F 
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THE   PRESIDENT'S  ADDRESS. 

The    Putdre    Supply    of    Drugs    to    the    Public. 

Part  II. — The  Relation  of  the  State  to  Pharmacy. 

Once  more  I  desire  to  direct  attention  to  the  important  question  of 
The  Future  Supply  of  Drugs  to  the  Public.  The  one  side  of  that 
subject,  namely,  The  Relation  of  Pharmacy  to  the  State,  I  treated 
last  year  in  my  address  to  the  Members  of  the  British  Pharmaceu- 
tical Conference  assembled  at  the  Nineteenth  Annual  Meeting,  at 
Southampton.  Again  honoured  with  the  Presidency  of  that  body, 
at  the  Twentieth  Annual  Meeting,  at  Southport,  I  ash  for  attention 
to  the  other  side,  namely,  The  Relation  of  the  State  to  Pharmacy. 

I  do  not  now  purpose  considering  the  ideal  relationship  of  a 
State  to  pharmacy.  Nor  can  I  within  the  limits  of  an  hour's 
address  give  even  an  outline  of  the  actual  relationship  now  existing 
between  every  civilized  State  and  the  pharmacy  of  that  State.  I 
must  confine  myself  at  Southport  as  at  Southampton  to  the  question 
as  to  what  will  be  the  character  and  conditions  of  the  supply  of 
drugs,  in  the  immediate  future,  to  the  individuals  and  households 
of  Great  Britain  ;  so  far  as  that  character  and  those  conditions  can 
be  predicated  from  the  character  and  conditions  of  the  present 
supply.  What  pharmacy  is  doing  and  can  do  for  the  State,  in 
the  interests  of  every  individual  in  the  State,  I  described  last  year ; 
what  the  State  is  doing  and  can  do  for  pharmacy,  in  the  interests 
of  the  public,  is  what  I  now  desire  to  consider. 

A  crisis  in  pharmacy  is  fast  approaching.  The  endeavour  of  the 
British  legislature  to  provide  for  the  proper  supply  of  trustworthy 
drugs  to  the  public  is  being  seriously  thwarted.  The  great  import- 
ance of  such  a  supply  is  obvious,  and  in  18G8  Parliament  enacted 
that  after  the  end  of  that  year  no  person  should  take  the  title 
"  Chemist  and  Druggist,"  and  practise  under  it,  unless,  after  satisfy- 
ing State  Examiners  that  he  was  properly  qualified,  his  name  was 
duly  enrolled  on  a  State  Register.  Now,  that  it  was  possible  for 
any  person  probably  utterly  unqualified  and  certainly  unregistered 
to  act  towards  the  public  as  a  Chemist  and  Druggist  without  actu- 
ally calling  himself  or  using  the  words  "  Chemist  and  Druggist," 
was  not  then  foreseen.  Yet  that  is  exactly  what  is  happening. 
The  practice  which  has  long  existed  in  this  country,  especially  in 
thinly   populated   districts,   of  some    general  shopkeeper,  usually  a 
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grocer,  selling  two  or  three  common  drugs,  a  practice  itself  not 
always  harmless,  has,  within  the  past  five  or  ten  years,  developed 
into  the  sale  of  nearly  all  drugs  and  medicinal  compounds  by  shop- 
keepers of  all  descriptions  in  nearly  all  districts.  Indeed,  in  some 
cases,  also  increasing  in  number  every  year,  completely  furnished 
shops,  indistinguishable  in  appearance  from  those  of  registered 
chemists  and  druggists,  are  opened  by  unregistered  and  unqualified 
men,  who  are  mere  distributors  in  retail  of  drugs  bought  wholesale ; 
men  without  proper  knowledge  respecting  the  dangerous  articles 
they  deal  in  and  without  any  sense  of  the  responsibility  of  their 
position.  These  sham  chemists  and  druggists,  and  large  numbers 
of  the  general  shopkeepers  alluded  to,  sell  everything  the  properly 
qualified  chemist  and  druggist  sells.  The  only  articles  which  they 
are  not  supposed  to  sell  are  the  few  more  virulent  poisons  scheduled 
in  the  Pharmacy  Act,  the  sales  of  which,  however,  by  the  duly 
qualified  man  do  not  make  five  pounds  difference  to  him  in  the 
course  of  a  year. 

This  condition  of  things  is  not  only  worse  than  that  which  the 
Pharmacy  Act  of  1868  was  intended  to  remedy,  it  is  very  much 
worse.  For  to  supply  such  unqualified  drug  sellers  large  numbers 
of  so-called  wholesale  druggists  have  sprung  into  existence  respect- 
ing whose  qualifications  for  the  work  nothing  is  known.  So  that 
at  the  present  time  the  public  are  not  only  liable  to  be  supplied  with 
untrustworthy  drugs  because  a  flaw  in  an  Act  of  Parliament  allows 
unexamined  and  unregistered  men  to  practise  as  chemists  and 
druggists,  but  because  the  wholesale  druggist  supplying  such  retail 
vendors  may  himself  be  incompetent.  Now,  from  wholesale  drug- 
gists, men  who  do  not  keep  open  retail  shops,  the  legislature  never 
has  demanded  evidence  of  qualification.  For,  firstly,  the  old  type 
of  wholesale  druggist  was  a  man  of  probity  beyond  suspicion — and, 
fortunately  for  the  health  of  Great  Britain,  the  old  firms  still  exist, 
many  a  new  one,  doubtless,  being  as  good.  But,  secondly,  on  the 
assumption  that  drugs  and  compounds  are  only  supplied  retail  by 
persons  who  have  given  evidence  of  their  fitness  to  manipulate  such 
potent  substances  and  to  judge  of  their  quality  as  they  are  sent 
into  the  shop  from  the  warehouses  of  wholesale  dealers — the  assump- 
tion on  which,  apparently  the  Pharmacy  Act  of  1868  was  framed — 
on  this  assumption  any  evidence  of  qualification  of  wholesale  drug- 
gists is  uncalled-for  and  unnecessary.  Obviously,  if  all  the  retailers 
were  qualified,  the  public  would  be  amply  protected.  Indeed,  con- 
sidering the  number  of  persons  employed  in  a  large  wholesale  druc 
house,  and  the  extent  to  which  division  of  labour  is  carried  in  such 
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au  establishment,  the  supplying  of  evidence  of  qualification  of  all 
who  carry  on  different  responsible  operations  there  is  perhaps  not 
practicable.  So  that  if  any  remedy  is  to  be  sought  for  the  serious 
state  of  things  I  am  considering — assuming  that  it  exists,  and  I 
shall  show  that  it  does, — that  remedy  will  scarcely  be  found  in  the 
requiring  of  evidence  of  qualification  from  wholesale  druggists.  It 
rather  lies  in  an  improvement  of  the  Pharmacy  Act  as  regards  the 
retailers  of  drugs  ;  but  of  this  more  later  on.  The  serious  fact  for 
present  consideration  is,  that  whereas  the  law  of  this  country,  in 
view  of  the  welfare  of  the  community,  in  drug  matters,  contem- 
plates the  retail  supply  of  drugs  by  properly  qualified  persons  only, 
that  intention  is  being  extensively  frustrated.  Drugs  of  nearly  all 
kinds,  simple  and  compound,  are  being  indiscriminately  stored  and 
sold  by  unqualified  persons ;  stored  with  articles  of  food  and  drink, 
and  indeed  with  nearly  all  articles  required  in  domestic  life ;  and 
sold  by  shopkeepers  of  nearly  every  class.  Thus,  drugs,  besides 
being  manipulated  and  vended  by  registered  chemists  and  drug- 
gists,  and  sometimes  by  medical  men  who  cannot  in  all  cases  earn 
a  livelihood  without  turning  their  surgery  into  a  shop,  are  stored 
and  sold  by  barbers,  booksellers,  chandlers,  confectioners,  drapers, 
general  dealers,  grocers,  hairdressers,  herbalists,  ironmongers, 
marine-store  dealers,  oilmen,  printers,  publicans,  stationers,  store- 
keepers, tailors,  tobacconists,  toy  dealers,  wine  merchants.  Many 
of  these  shopkeepers  are  no  doubt  in  a  very  small  way  of  business  ; 
many  however  are  prominent  men  doing  large  trades,  and  too  often 
sell  the  drugs  at  cost  price  as  mere  baits  to  catch  customers  for 
other,  profitable,  transactions.  Then,  as  already  indicated,  besides 
these  drug-sellers  admittedly  engaged  in  other  trades,  there  are  the 
sham  chemists  and  druggists,  the  coloured  show-globes  in  whose 
windows,  and  bottles  on  whose  shelves  mutely  proclaim  them 
chemists  and  druggists,  but  who  are  unregistered  and  unqualified. 

This,  I  say,  is  an  extremely  serious  state  of  things.  It  is,  of 
course,  an  unfair  and  very  serious  condition  for  chemists  and  drug- 
gists themselves — men  who  have  fitted  themselves  for  their  respon- 
sible calling  in  the  manner  prescribed  by  Act  of  Parliament, — for 
they  are  thus,  many  of  them,  losing  much  of  their  means  of  living 
and  of  the  means  by  which  they  maintain  their  wives  and  families. 
But  it  is  far  more  serious  for  the  public. 

It  is  a  serious  state  of  things  for  the  public  for  this  chief  reason, 
namely,  that  whereas  purchasers  of  food  are  more  or  less  protected 
from  the  purchase  of  bad  food  by  their  personal  power  of  judging 
of  the  quality  of  food,  purchasers  of  drugs  cannot  be  protected 
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from  the  purchase  of  bad  drugs  by  auy  personal  power  of  judging 
of  the  quality  of  drugs.  Caveat  emptor  does  not  apply  in  the  case 
of  drugs,  because  the  purchaser  has  not  the  requisite  knowledge  to 
enable  him  to  beware.  Even  the  aid  which  purchasers  of  food  can 
invoke  from  officials  under  the  Acts  relating  to  adulteration  cannot 
be  obtained  in  the  case  of  drugs,  because,  amongst  other  reasons, 
nature  yields  drugs  which  vary  much  in  quality,  and  only  trained 
chemists  and  druggists  can  properly  judge  of  such  quality. 
Analysts  qua  analysts  cannot  be  sufficiently  familiar  with  the  vary- 
ing natural  standards  of  quality  of  all  the  many  medicinal  articles 
comprehended  under  the  term  materia  medica — if,  indeed,  there  are 
any  such  standards — to  throw  their  official  shield  in  front  of  the 
public.  From  the  evils  of  bad  drugs  the  public  cannot  protect 
themselves  ;  they  cannot  be  protected  by  the  machinery  of  the  Food 
and  Drugs  Act ;  they  have  no  control  over  either  the  importer 
of  foreign  drugs,  the  grower  of  indigenous  drugs,  or  the  wholesale 
dealer  in  or  manipulator  of  drugs ;  as  regards  the  retail  dealer,  the 
machinery  for  their  protection  in  the  Pharmacy  Act  is  incomplete  : 
therefore  it  is  expedient  that  the  machinery  for  their  protection  in 
the  Pharmacy  Act  be  rendered  complete  and  effective. 

Here  let  me  endeavour  to  allay  any  alarm  which  the  use  of  the 
word  "  protection  "  may  excite  in  the  minds  of  free  traders.  And 
I  say,  first,  that  where  the  health  of  the  public  is  at  stake,  and  where 
the  public  cannot  protect  themselves,  an  exception  to  the  rule  of  free 
trade  may  be  and  is  allowed.  For  already  the  State  does  not  permit 
free  trade  in  some  poisonous  drugs.  Therefore  an  exception  to  the 
rule  of  free  trade  is  already  allowed  in  pharmacy,  hence  this  part  of 
the  question  need  not  be  discussed.  It  is  only  necessary  to  consider 
where  the  limit  of  exception  should  be  fixed.  The  line  is  now  drawn; 
by  the  State  between  some  poisons  and  others.  My  contention  will 
be,  that  the  line  should  encircle  all  poisons.  Nearly  all  drugs  are- 
poisons,  more  or  less.  Therefore  nearly  all  drugs  should  be  excluded 
from  the  area  of  free  trade.  But  I  say,  secondly,  that  the  doctrines 
of  free  trade  do  not  apply  to  pharmacy.  There  cannot  well  be  true 
freedom  of  trade  where  the  power  of  judging  of  the  article  traded 
in  or  demanded  is  all  and  only  on  one  side.  It  is  for  this  obvious 
reason  that  the  spirit  of  free  trade  has  not  been  and  cannot  be 
applied  to  those  avocations  commonly  termed  professions.  The 
inhabitants  of  civilized  countries  having  desired  legal  or  medical 
assistance,  and  well  knowing  that  they  were  unable  to  form  any 
immediate  judgment  on  the  quality  of  that  assistance,  have  looked 
for   and  obtained  external  means  of  protecting  themselves  from 
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bad  law  and  bad  medicine — means  external  to  themselves.  Such 
communities  have  required  that  lawyers,  doctors,  and  others  should 
give  some  evidence  of  qualification  to  official  examiners,  or  have 
aided  professional  men  to  erect  certain  social  barriers,  known  as 
etiquette  and  the  power  of  the  cold  shoulder,  for  the  exclusion  of 
quacks,  charlatans,  and  other  unqualified  persons  from  their  ranks. 
Now,  pharmacy  is  largely  a  professional  avocation.  In  pharmacy 
we  are  on  the  border  line  of  the  commercial  and  the  professional. 
Pharmacy  is  partly  a  trade,  partly  a  profession.  The  purchase  and 
sale  of  an  ounce  of  tincture  of  rhubarb  is  per  se  a  transaction  purely 
commercial.  But  if  the  dose  is  asked,  or,  say,  the  best  mode  of 
administering  the  medicine,  the  transaction  assumes  a  professional 
character ;  while  the  still  more  important  question  as  to  whether 
the  purchaser  is  supplied  with  a  trustworthy  or  a  worthless  article 
turns  entirely  on  the  vendor's  professional  knowledge — chemical, 
botanical,  and  pharmaceutical  knowledge.  In  those  subjects  of 
professional  knowledge  he  is  educated ;  in  those  subjects  of  pro- 
fessional knowledge  he  is  examined ;  to  the  extent  to  which  he 
possesses  that  knowledge,  to  that  extent  he  is  a  professional  man. 
Trade  and  profession  form  the  warp  and  woof  of  pharmacy,  inter- 
woven in  every  part  of  the  fabric.  The  doctrines  of  free  trade 
cannot,  I  say,  be  applied  to  professions.  Therefore  the  principles  of 
free  trade  cannot  be  applied  to  pharmacy.  The  purchaser  of  drugs 
cannot  protect  himself  from  the  purchase  of  bad  drugs.  He  is  not, 
himself,  in  a  position  of  freedom  in  this  matter.  Therefore  he  needs 
protection  by  methods  external  to  himself.  The  most  ardent 
champion  of  freedom  will,  I  am  sure,  recognise  this  principle.  The 
legislature  has  recognised  it,  and  the  public  has  recognised  it,  and 
it  has  been  applied  to  the  practice  of  pharmacy  as  to  medical  and 
to  legal  practice,  not  by  excluding  unqualified  chemists  and  drug- 
gists from  practice  by  a  code  of  etiquette  or  unwritten  social  law — 
for,  unfortunately,  that  method  appears  to  be  inapplicable  in  phar- 
macy,— but  by  rendering  illegal  the  use  of  the  name  or  title 
"  Chemist  and  Druggist"  by  unexamined  or  unregistered  men. 

The  Pharmacy  Act  of  18G8  was,  at  all  events,  intended  to  provide 
such  protection.  It  has  partially  failed,  because  incomplete  ;  failed 
because,  while  requiring  that  chemists  and  druggists  shall  be 
properly  educated,  it  has  not  prevented  the  uneducated  from  palming 
themselves  off  as  chemists  and  druggists.  The  Act  practically  says 
sellers  of  drugs  must  bo  properly  educated,  yet  allows  uneducated 
vendors  to  sell  drugs.  The  failure  has  arisen  from  a  wrong  method 
of  protecting  the  public  having    been  adopted, — a  method  which 
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could  not  be  foreseen  to  be  wrong,  but  which  has  proved  wrong  in 
the  working.  The  method  adopted  was  that  of  raising  a  legal 
fence  around  the  mere  name  "  Chemist  and  Druggist ;  "  the  method 
which  should,  we  now  see,  have  been  adopted,  was  that  of  render- 
ing illegal  the  retail  sale  of  the  simple  and  compound  drugs  of 
the  British  Pharmacopoeia  (with  certain  exceptions)  by  any  but 
registered  Chemists  and  Druggists,  with  the  saving  of  all  rights, 
of  course,  to  medical  practitioners. 

The  time  has  come  when,  for  the  welfare  of  the  public,  the 
Pharmacy  Act  should  be  rendered  efficient.  If  this  be  not  done,  a 
period  will  soon  arrive  when  the  public,  unable,  as  I  have  said,  to 
judge  of  the  quality  of  drugs  for  themselves,  will  be  deprived — or 
a  great  majority  will  be  deprived — even  of  those  external  means  of 
protecting  themselves  which,  in  most  districts,  they  possess  now ; 
that  is  to  say,  they  will  lose  the  advantage  of  dealing  with  duly 
educated  men ;  for  thoroughly  and  legally  qualified  druggists  will 
only  be  found  in  the  more  wealthy  quarters  of  cities.  A  certain 
proportion  of  drug  vendors  will  always,  for  various  reasons,  qualify 
themselves.  A  certain  proportion  of  any  class  of  men  are  always 
ready  to  undergo,  voluntarily,  a  course  of  special  education  with 
its  attendant  set  of  examinations.  Pharmacists  form  no  exception 
to  this  rule.  Before  compulsory  examination  was  instituted  in 
pharmacy, — that  is,  before  1868, — about  25  per  cent,  of  the  chemists 
and  druggists  of  this  country  voluntarily  submitted  to  pretty  much 
the  same  examination  that  all  who  would  now  call  themselves 
"  chemists  and  druggists  "  are  compelled  to  pass.  And  therefore, 
even  if  the  present  tendency  for  the  retail  supply  of  drugs  to  pass 
into  unqualified  hands  were  allowed  to  continue,  a  few  well-quali- 
fied chemists  and  druggists  would,  for  various  reasons,  be  forth- 
coming. These  would  no  doubt  place  themselves  and  their  shops 
amongst  the  wealthier  classes  in  the  west  ends  of  towns  and  in 
fashionable  watering-places,  and  such  classes  of  the  public  would 
thus  be  duly  protected  from  bad  pharmacy.  But  other  classes  would 
be  unprotected  from  the  liability  to  be  supplied  with  bad,  weak,  or 
spoilt  drugs  for  daily  needs  or  possibly  for  critical  times  when  life 
and  death  are  on  the  balance.  Such  a  state  of  things  must  soon 
come  to  pass  unless  timely  legislative  action  be  taken.  I  say  a  crisis 
in  British  pharmacy  is  fast  approaching. 

But  before  we  further  consider  the  question  of  remedy,  evidence 
must  be  adduced  in  support  of  the  assertion  that  potent  drugs  are 
being  sold  largely  in  nearly  all  parts  of  the  country  by  unregistered 
persons.     Evidence  of  this  kind  I  have  gathered  from  about  two 
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hundred  different  districts  in  England  and  Scotland — districts  fairly 
representing  the  whole  of  Great  Britain.  I  have  been  supplied  with 
direct  evidence,  in  the  form  of  price  lists  of  all  the  important  drugs 
in  general  demand  issued  to  the  public  by  shopkeepers  other  than 
registered  chemists  and  druggists,  and  in  the  form  of  statements 
from  competent  observers  as  to  the  kind  and  numbers  of  unquali- 
fied traders  who  vend  drugs  in  the  respective  localities.  Indirect 
evidence  has  been  given  to  me  in  the  form  of  returns  showing  the 
depreciation  in  the  value  of  chemists'  businesses,  including  the 
cause  of  that  depreciation,  during  the  past  five  or  ten  years. 

In  November  last  I  sent  to  correspondents  in  about  three  hundred 
districts  copies  of  a  letter,  the  chief  paragraphs  of  which  were  as 
follows : — "  I  desire  to  show  that  it  is  to  the  direct  interest  of  the 
public  that  something  should  be  done  to  prevent  the  rapidly  in- 
creasing sale  of  drugs  by  unregistered  and  incompetent  persons — 
an  irregular  form  of  trade  which  is  said  to  have  produced  already, 
or  largely  contributed  to  the  production  of,  a  seriously  depressed 
condition  of  retail  pharmacy.  To  this  end  it  is  desirable  I  should 
have  more  exact  knowledge  of  the  stated  depression,  and  of  its 
extent,  than  any  single  individual  can  at  present  possess.  May 
I  beg  you,  therefore,  in  the  interest  of  yourself  and  your  fellow 
pharmacists,  to  help  me  by  telling  me  how  far  the  oft-recurring 
statement  that  '  pharmacy  is  not  what  it  used  to  be,'  is  true  in 
your  experience.  For  example,  how  far,  in  your  judgment,  is  a 
business  worth  less  than  formerly :  how  far,  in  your  district,  are 
drugs  sold  by  grocers,  drapers,  etc.,  or  by  unregistered  men  pre- 
tending to  be  chemists  and  druggists :  what  proportion  of  an 
average  drug  business  in  your  vicinity  is  pure  pharmacy  as  com- 
pared with  the  part  that  has  little  or  nothing  to  do  with  drugs ; 
and  is  the  pharmaceutical  portion  increasing  or  diminishing  ?  Do 
you  think  that  the  taking  of  fewer  or  more  concentrated  medicines 
by  patients  affects  the  question  ;  or  that  the  depression  in  pharmacy 
is  greater  than  has  occurred  in  most  callings  of  a  general  business 
character  during  the  past  few  years  ?  Can  you  throw  any  other 
light  on  the  matter  ?  " 

The  correspondents  selected  were,  first,  a  chemist  and  druggist 
in  most  towns  in  Great  Britain  having  one  or  more  Members  of 
Parliament,  or  containing  three  Members  or  Business- Associates  of 
the  Pharmaceutical  Society  of  Great  Britain  ;  second,  representative 
pharmacists  whoso  ^acquaintance  I  havo  made  in  my  visits  for 
twenty  consecutive  years,  to  the  twenty  cities  or  towns  at  which  the 
British  Pharmaceutical  Conference  has  assembled  ;  thirdly,  two  or 
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three  different  classes  of  persons  not  actually  engaged  in  retail 
pharmacy,  but  who  have  daily  dealings  with  retail  pharmacists. 
Of  the  three  hundred  correspondents  I  addressed,  about  two 
hundred,  either  at  once  or  on  a  second  application,  sent  me  full 
replies  to  the  questions,  many  offering  to  contribute  any  further 
information  that  might  be  desired.  The  greater  portion,  indeed 
practically  all  the  replies  were,  as  might  be  expected,  so  far  private 
that  while  I  am  at  liberty  to  make  public  use  of  the  information 
they  conveyed,  I  am  not  authorised  to  give  the  names  or  addresses 
of  the  writers.  I  thank  them  cordially  for  their  help,  and  I  doubt 
not  that  were  any  public  iuquiry  into  the  relation  to  each  other 
of  the  State  and  Pharmacy  to  be  instituted,  by  a  Royal  Commission, 
by  a  Committee  of  either  House  of  Parliament,  or  by  any  other 
authority,  the  majority  of  them  would  be  willing  personally  to 
substantiate  their  statements. 

Respecting  the  evidence  which  price  lists  afford  of  the  sale  of 
drugs  by  tradesmen  other  than  druggists,  little  need  be  said.  Every 
retail  trader  who,  finding  it  expedient  to  hold  to  the  fiction  that 
number  one  is  the  first  law  of  nature,  proceeds  to  roll  three  or  four, 
or,  it  may  be  ten  or  twelve  businesses  into  one,  is  impelled  by 
convenience  to  compile,  and  by  policy  to  publish,  a  priced  list  of  his 
many  articles  of  sale.  Most  householders  in  this  country  have 
probably  received  many  such  lists  sent  to  them  by  way  of  adver- 
tisement. In  these  lists  di'ugs  are  commonly  included.  Every 
drug  in  ordinary  demand  will  be  found  there  except  the  few  very 
powerful  poisons  scheduled  in  the  Pharmacy  Act.  Indeed  even 
these  are  not  actually  excluded,  for,  called,  not  by  their  own  names, 
but  by  some  fancy  title,  and  classed  under  the  misleading  term 
"patent  medicines,"  even  the  most  virulent  poisons  are  sold  by 
these  unregistered  persons. 

Not  only,  however,  do  such  price  lists  afford  evidence  of  the  sale 
of  drugs  by  traders  other  than  druggists,  but,  the  prices  quoted 
showing  only  a  slight  trading  profit  above  the  wholesale  price,  the 
inference  is  fair  that  such  vendors  are  as  professionally  unqualified 
as  they  certainly  are  legally  unqualified,  that  is,  unregistered.  For 
a  five  or  ten  per  cent,  profit  may,  possibly,  remunerate  the  man 
who  is  only  a  trader — indeed  who  does  not  aspire  to  be  anything 
more — such  as  a  grocer  or  a  draper,  but  is  quite  inadequate  for 
a  duly  qualified  chemist  and  druggist,  who,  in  obedience  to  the 
demands  of  the  public  as  expressed  in  the  Pharmacy  Act,  and  to 
his  own  sense  of  what  is  right,  has  gone  through  a  proper  pupilage 
in   pharmacy,    chemistry,    botany,    and   materia  medica.     As   well 
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might  we  expect  a  lawyer  to  thrive  on  a  five  or  ten  per  cent,  profit 
on  his  stationer's  work  and  his  office  expenses,  or  a  doctor  to 
flourish  on  a  five  or  ten  per  cent,  profit  on  his  dispensing  work  and 
his  surgery  expenses.  These  men  must  be  remunerated  for  the 
brain  worh  they  do  for  the  public  ;  they  are  professional  men.  The 
druggist  is  in  part  a  professional  man,  and  must  pro  tanto  be  paid 
for  his  brain  work.  (And  here,  in  parenthesis,  I  may  remark  that 
the  public  never  stigmatize  a  lawyer  or  a  doctor  as  "  a  man  who 
gets  elevenpence  three  farthings  out  of  a  shilling,"  although  this 
pseudo-sarcasm  would  be  far  more  literally  true  of  either  of  them, 
if  it  were  founded  on  the  insignificant  amount  of  their  office  costs 
or  surgery  expenses,  than  it  is  of  the  druggist.  The  public  should 
not  so  stigmatize  the  druggist.  They  should  regard  the  charge  for 
a  bottle  of  medicine  as  they  regard  the  charge  for  a  legal  deed  or 
for  a  medical  prescription,  namely,  as  a  fee.  For  a  fee  it  is,  in 
every  professional  sense  of  the  word.  And  in  order  that  the  public 
may  be  set  right  in  this  matter,  I  strongly  recommend  druggists  to 
think  and  speak  and  write  of  their  charges  for  medicines  as  fees. 
I  do  not  recommend  that  such  a  view  of  the  case  be  thrust  on  the 
public  ;  for  although  persons  are  accustomed  to  pay  two  fees,  indeed 
a  whole  series  of  fees,  for  their  law — fees  to  counsel,  to  their  clerks, 
to  solicitors,  and  for  stamp  dues,  etc. — they  will  say  they  object  to 
pay  two  fees  for  their  physic,  that  is,  one  to  the  physician  and  one 
to  the  pharmacist,  forgetting  that  that  is  what  they  already  do 
when  they  obtain  medicines  of  a  chemist  and  druggist  whose  charges 
and  qualifications  are  commensurate.  What  I  do  recommend  is, 
that  when  occasion  arises  the  public  be  reminded  that  that  is  what 
they  do,  and  that,  at  all  events,  this  view  of  the  matter  be  put 
forward  by  the  druggist  whenever  he  is  stigmatized  as  an  ordinary 
tradesman  desiring  more  than  an  ordinary  tradesman's  profit.  The 
public  having  demanded,  for  their  own  safety,  by  means  of  the 
Pharmacy  Acts,  that  the  retail  druggist  possess  professional  know- 
ledge, will  not  knowingly  stultify  themselves  by  treating  him  as 
a  tradesman  only.  But  to  resume  my  ai'gument.)  The  public 
recognise  the  value  of  professional  services,  and  not  only  pay 
professional  men  commensurate  fees,  but  are  only  too  glad  to 
find  such  services  at  their  disposal.  Were  any  man  setting 
himself  up  for  a  lawyer  or  a  doctor  to  offer  to  charge  the 
puhlic  only  a  trader's  price  of  five  or  ten  per  cent,  profit  on  his 
expenses,  he  would  rightly  be  suspected  of  having  no  professional 
knowledge  for  disposal.  Just  so  should  a  vendor  of  drugs,  who 
charges  only  a   trader's  price  of  five  or  ten  per  cent,  profit  on  the 
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wholesale  price  of  the  drugs,  be  suspected  of  having  no  professional 
knowledge  respecting  those  drugs  at  his  disposal,  no  such  know- 
ledge as  those  chemists  and  druggists  must  possess  who  are 
properly  qualified  according  to  the  Act  passed  for  the  safety  of  the 
public,  namely,  the  Pharmacy  Act.  The  traders  I  am  now  de- 
scribing charge  only  a  five  or  ten  per  cent,  profit  on  the  wholesale 
prices  of  drugs,  therefore  they  may  be  rightly  set  down  as  not 
having  that  knowledge  which  the  public,  through  the  legislature, 
has  decided  that  chemists  and  druggists  should  possess.  Unfortu- 
nately, the  public,  while  realizing  the  position  in  which  they  stand 
to  men  who  are  wholly  professional,  as  the  lawyer  or  the  doctor,  do 
not  realize,  and  perhaps  never  will  quite  realize,  the  position  in  which 
they  stand  to  the  real  chemist  and  druggist.  For  the  trading  side  of 
his  work  for  the  public  obscures  the  professional  side.  The  druggist 
may  do  something  towards  inducing  those  of  the  public  who  raise 
the  question,  to  regard  this  matter  in  the  proper  light,  if  he  habit- 
ually term  the  charge  for  medicine  prepared  from  a  prescription  a 
fee,  as  I  have  suggested ;  but  probably  not  a  century  of  endeavour 
to  educate  the  whole  of  the  public  up  to  this  point  of  treating 
him  as  in  part  a  professional  man  would  be  quite  successful. 
Where  the  public  cannot  judge  for  themselves  respecting  the  quali- 
fications of  a  professional  practitioner,  even  to  the  extent  to  which 
they  judge  in  a  general  way  of  the  position  in  which  they  stand 
to  medical  or  legal  practitioners,  there  the  aid  of  the  legislature 
should  step  in.  The  public  cannot,  as  regards  pharmacy,  judge 
of  the  pharmaceutical  ability  of  a  vendor  of  drugs.  Therefore  the 
legislature  should  step  in  and  aid  the  public  by  enacting,  not  only 
as  at  present  that  every  man  calling  himself  chemist  and  druggist 
should  be  properly  educated,  but  that  every  man  -practising  as  a 
chemist  and  druggist  should  be  properly  educated. 

The  price  lists  I  have  described  show,  first,  that  traders  whose 
names  are  not  to  be  found  on  the  State  Register  of  chemists 
and  druggists  practise  as  chemists  and  druggists.  Secondly, 
they  afford  presumptive  evidence  that  such  traders  are  not 
properly  qualified.  This  is  a  serious  state  of  things  for  the  public 
welfare,  all  the  more  so  that  the  public  cannot  of  themselves 
detect  it. 

Moreover,  it  is  a  condition  of  things  pervading  the  whole  country. 
Where  the  wealthy  congregate  it  is  not  so  obvious ;  but  elsewhere 
its  effect  is  only  too  evident,  either  in  the  reduction  of  the  number 
of  assistants  in  a  chemist's  shop,  in  the  discharge  of  the  one  assistant, 
the  conversion  of  the  business  into  one  of  another  kind,  the  owner 
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still  remaining  on  the  pharmaceutical  register,  or  in  the  closing 
of  the  shop  altogether.  Indeed,  where  one  chemist's  shop  has  been 
opened  in  either  of  our  many  new  neighbourhoods,  one  has  probably 
been  closed  in  the  older  districts ;  for  while  population  in  Great 
Britain  has  increased  by  nearly  eleven  per  cent,  during  the  past 
ten  years,  the  number  of  registered  chemists  has  increased  in  that 
time  only  two  per  cent.  That  number  was  13,216  ten  years  ago, 
last  year  it  was  only  13,447.  Nay,  in  view  of  the  fact  that  some  of 
the  chemists  and  druggists  now  on  the  register  do  not  now  actually 
practise  pharmacy,  it  is  clear  that  while  the  general  population  has 
increased,  the  number  of  practising  pharmacists  has  probably  de- 
creased. Certainly  the  number  has  decreased  in  England,  if  not  in 
Scotland.  What  may  be  the  exact  significance  of  annual  variations 
in  the  numbers  on  the  register  cannot  perhaps  be  told  until  time 
has  removed  all  who  were  enrolled  by  mere  declaration  before 
examination  became  compulsory.  The  quality  of  businesses,  how- 
ever— that  is,  their  efficiency  for  the  requirements  of  the  public — 
has  suffered,  far  more  than  the  number  of  such  businesses.  For 
only  too  frequently  when  a  druggist's  earnings  are  reduced  below 
the  point  at  which  he  can  afford  to  keep  a  qualified  assistant,  the 
latter,  to  earn  a  living,  is  impelled  to  open  a  small  shop  somewhere 
in  the  neighbourhood  and,  while  earning  little  from  the  practice 
of  pharmacy,  and  probably  not  more  altogether  than  he  formerly 
received  as  an  assistant,  he  draws  a  certain  amount  of  business 
from  his,  or  some  other  assistant's,  old  master,  who  thereby  is 
brought  so  much  nearer  to  failure.  The  new  businesses  are  not 
all  equal  in  efficiency  and  general  appointments  to  the  old,  and  the 
old  are  depreciated.     This  action  is  going  on  all  over  the  country. 

Respecting  the  kind  and  numbers  of  unqualified  persons  dealing 
in  drugs,  the  evidence  I  have  received  is  overwhelming.  Of  the 
two  hundred  and  seven  replies  to  my  questions,  only  six  state  that 
drugs  are  not  sold  by  unregistered  persons  in  the  respective  districts, 
one  significantly  states  "not  yet,"  fifty-five  are  either  silent  on  the 
point,  or  allude  to  the  old  practice  of  grocers  in  thinly  populated 
districts  selling  a  few  of  the  commonest  drugs,  while  one  hundred 
and  forty-five — seventy-five  per  cent. —  complain  moro  or  less 
bitterly  of  the  serious  depreciation  in  the  value  of  their  businesses 
through  the  sale  of  drugs  by  unqualified  and  unregistered  persons. 
Without  wearying  my  hearers  or  readers,  I  will  quote  from  a  few  of 
the  letters. 

And  first,  as  regards  unregistered  persons  whose  shops  resemble 
those  of  chemists  and  druggists.    Comparatively  these  are  at  present 
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few  in  number,  but  quite  sufficiently  numerous,  and  increasing  in 
numbers  sufficiently  fast,  to  show  tbat  tbe  evil  exists  and  that  a 
remedy  may  fairly  be  claimed  from  the  governing  body  of  the  State 
both  as  the  guardian  of  the  interests  of  chemists  and  druggists, 
as  of  all  separate  classes,  and  as  the  guardian  of  the  welfare  of 
the  public  generally.  But  to  quote  single  sentences  from  some 
of  the  letters.  No.  1.  "  In  this  town  we  have  so-called  patent 
medicine  shops  .  .  .  where  everything  except  poisons  is  sup- 
plied the  same  as  at  a  chemist's."  No.  2.  Here  is  "  an  open  shop 
to  all  external  appearance  and  to  the  eyes  of  the  public  as  much  a 
chemist's  as  any  other,  though  the  would-be  chemist  in  it  is  without 
any  qualification  whatever."  No.  3.  Here  "there  are  two  men 
(unqualified)  keeping  open  shops,  who  sell  drugs,  and  are  generally 
supposed  by  the  public  to  be  ordinary  chemists  and  druggists." 
No.  4.  "  Drugs  are  sold  here  to  a  very  great  extent  by  grocers  and 
small  dealers,  but  also  in  several  cases  by  unregistered  men  whose 
principal  feature  of  their  business  is  drugs  with  the  allied  articles." 
No.  5.  "We  have  a  few  persons  pretending  to  be  chemists  and 
druggists,  who  have  no  qualification."  No.  6.  "In  this  not  very 
populous  district  we  have  one  unregistered  man  trading  as  a 
chemist  and  druggist."  No.  7.  "There  is  a  man  within  fifty  yards 
of  my  shop  carrying  on  business  as  a  chemist  and  druggist  who 
is  unregistered."  No.  8.  "  Two  men,  who  failed  to  pass  the  qualify- 
ing examination  under  the  Act,  are  now  in  business  in  spite  of 
the  Act,  selling  everything  except  the  few  scheduled  poisons." 
No.  9.  "In  a  population  of  thirty  thousands  about  two  hundred 
shopkeepers  not  chemists  sell  drugs,  as  well  as  two  unregistered  men 
acting  as  chemists  and  druggists."  No.  10.  "  One  man  pretends 
to  be,  that  is,  has  a  shop  fitted  up  like,  a  chemist  and  druggist." 
No.  11.  In  this  not  very  large  town  "two  unqualified  persons'  shops 
have  coloured  globes  in  their  windows,  and  present  such  other 
appearances  that  the  public  cannot  distinguish  between  them  and 
those  of  registered  chemists  and  druggists."  No.  12.  "  There  are 
several  unregistered  men  in  this  town  pretending  to  be  chemists 
and  druggists."  No.  13.  "  One  unregistered  man  pretends  to  be  a 
dispensing  chemist."  No.  14.  "  We  have  two  shops  here  kept  by 
unregistered  persons.  They  sell  everything  just  as  a  chemist  does. 
The  public  cannot  distinguish  these  shops  from  those  kept  by 
qualified  men.  The  windows,  etc.,  are  fitted  up  like  ordinary 
druggists'  shops.  I  know  for  a  fact  that  each  sells  not  only  ordin- 
ary poisons,  but  the  scheduled  poisons,  though  they  are  too  wary 
to  be  caught."     Could  any  evidence  be  stronger  than  that  of  these 
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fourteen  letters  to  show  that  an  Act  designed  for  the  welfare  of 
the  public  in  a  vital  matter  is  being  systematically  evaded.  Here 
are  some  twenty-five  or  thirty  cases  of  persons  openly  defying  tho 
spirit  of  the  Act,  and  of  the  clear  intention  of  the  legislatui*e  and  of 
the  State.  From  the  tone  of  many  more  of  my  letters,  I  gather 
that  this  number  of  cases  might  be  multiplied  considerably.  And 
such  evasion  of  the  law  must  grow  if  not  checked. 

As  for  the  evidence  my  correspondents  give  of  the  sale  of  drugs 
on  a  large  scale  by  persons  who  do  not  openly  pretend  to  have  phar- 
maceutical knowledge,  it  is  too  voluminous  for  more  than  a  glance. 
I  have  already  given  an  alphabetical  list  of  twenty  distinct  classes 
of  shopkeepers,  other  than  druggists,  who  deal  in  drugs.  This  list 
is  compiled  from  my  letters,  all  of  which  agree  that  the  drugs  are 
sold  at  prices  from  a  little  below  to  five  per  cent,  above  prime  cost, 
and  very  frequently  as  mere  decoys,  baits,  or  lures,  to  entice  cus- 
tomers from  other  shops,  and  secure  them  as  purchasers  of  more 
profitable  articles.  The  prices  which  the  druggist]  has  been  in  the 
habit  of  getting  for  drugs — and  which  include  payment  for  his  pro- 
fessional knowledge,  his  special  manipulative  skill,  and  his  personal 
guarantee  of  purity  and  efficacy — have  been  pointed  out  to  the 
public  by  the  traders  described,  they  at  the  same  time  drawing 
attention  to  their  own  much  lower  prices,  the  inference  insinuated 
being  that  similar  savings  (?)  would  be  effected  in  all  other  things 
purchased  from  them.  The  unfortunate  part  of  this  matter  is,  I 
reiterate,  that  the  public  cannot,  and  are  never  likely  to  be  able  to, 
distinguish  between  good  and  bad  drugs,  or  not  until  the  health  of 
the  community  has  seriously  suffered,  and  the  livelihood  of  a  large 
class  of  respectable  citizens  has  been  taken  away  from  them.  One 
writer  says  that  according  to  the  statements  of  a  manager  in  one  of 
the  largest  store  shops  of  the  kingdom,  the  drug  side  of  a  co-opera- 
tive store,  or  store  shop,  seldom  pays  per  se ;  that  even  if  a  loss 
accrues,  the  sale  of  drugs  is  a  cheap  advertisement  for  the  rest  of 
the  concern ;  the  said  manager  adding,  "  Do  you  suppose  we  should 
care  for  this  trumpery  return,  but  that  it  enables  us  to  say,  '  See 
what  extortioners  these  chemists  are ;  see  for  yourself  that  you 
save  threepence  or  more  out  of  every  shilling  by  dealing  with  us.'  " 
Co-operative  stores  are  rightly  classed  by  my  correspondent  with 
other  non-pharmaceutical  shops.  Indeed,  as  regards  management, 
they  only  differ  in  being  carried  on  by  not  less  than  seven  owners, 
while  most  druggists'  shops  are  carried  on  by  one  owner.  It  seems 
a  monstrous  anomaly  that  the  law  should  allow  seven  or  more  men 
to  carry  on  the  business  of  chemists  and  druggists,  and  call  them- 
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selves  chemists  and  druggists,  without  beiug  qualified,  while  it 
does  not  allow  a  single  owner  to  carry  on  the  business  of  a  druggist 
and  call  himself  a  chemist  and  druggist  without  being  qualified. 
And,  according  to  the  judges,  tbat  is  what  the  present  Pharmacy 
Act  allows.  It  is  said  that  a  co-operative  store  company  may  even 
sell  poisons  if  no  registered  assistant  is  employed,  but  a  single  un- 
registered shopkeeper  must  not  sell  poisons,  even  though  he  employ 
registered  assistants.  Surely  there  is  one  law  for  the  store  and 
another  for  the  shop.  I  could  give  scores  of  quotations  like  the 
following :  "  Grocers,  drapers,  and  others,  now  sell  in  this  town 
not  only  epsom  salt,  senna,  castor  oil,  etc.,  but  tinctures  and  other 
preparations,  and,  in  short,  everything  but  poisons."  "  Under- 
cover of  the  patent  medicine  stamp,  poisons  such  as  laudanum, 
opium  paste,  and  other  morphia  preparations,  are  sold  here  pretty 
generally  by  non-pharmaceutical  shopkeepers."  "  So-called  whole- 
sale druggists,  but  who  are  little  more  than  retailers,  supply  small 
outsiders  with  all  drugs,  including  tincture  of  opium."  "With  us 
the  evil  of  drug  selling  by  non-druggists  is  growing."  "  All  the 
small  shops  here  sell  packeted  goods  and  paregoric  without  opium  !  " 
"  Grocers,  teamen,  and  tailors  sell  so-called  patents,  packed  goods, 
and  proprietary  articles  as  decoys,  telling  their  customers  that  such 
things  show  fair  specimens  of  their  prices."  "  Men  other  than 
druggists  sell  drugs,  but  the  articles  I  have  seen  are  as  low  in 
quality  as  in  price."  "  At  the  shops  of  the  drysalters  and  general 
dealers  in  this  neighbourhood,  there  is  sold  quite  commonly,  as  a 
remedy  for  diarrhoea,  compound  tincture  of  rhubarb,  into  which  is 
poured  a  few  drops  of  laudanum."  "  At  the  shops  named  no  doubt 
the  public  get  supplied  with  cheap,  but,  to  my  knowledge,  not  with 
the  best  drugs." 

And  now  as  to  the  somewhat  less  direct  evidence  that  "  pharmacy 
is  not  what  it  used  to  be."  Only  thirteen  of  the  two  hundred  and 
seven  druggists  who  replied  to  my  questions  could  say  that  pharmacy 
was  as  flourishing  as  ever  in  their  experience.  Five  of  those  resided 
in  Scotland,  one  in  the  western  part  of  London,  and  six  in  the 
provinces,  while  the  shop  of  the  thirteenth  was  on  one  of  the 
smaller  islands  of  Great  Britain.  One  of  the  provincial  six  ex- 
plained that  although  the  chemists  of  the  town  were  doing  as  well 
as  ever,  they  had  not  increased  in  number  in  a  period  during  which 
the  town  had  increased  threefold  in  population.  Only  four  of  the 
thirteen — four  in  two  hundred  and  seven — could  say  that  pharmacy 
was  distinctly  better  than  it  used  to  be.  Three  of  the  four  resided 
in  Scotland,  the  fourth  was  the  pharmacist  of  one  of  our  smaller 
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islands.  On  the  other  hand,  more  than  half  of  the  letters  afford 
unquestionable  evidence  that  pharmacists  are  very  much  farther  off 
prosperity  than  they  were  ten  years  ago.  The  President  of  one  of 
those  many  Chemists  and  Druggists'  Associations  which  exist  as 
much,  if  not  more,  for  the  benefit  of  the  public  than  of  the  pharma- 
cists, says,  "  There  is  much  harass  amongst  the  general  body  of 
chemists  and  druggists."  Another  representative  says,  "  Pharmacy 
in  this  district  is  much  injured  and  much  depressed,  and  calls 
earnestly  for  a  remedy  in  the  interests  of  the  public,  and  in  common 
fairness  to  ourselves."  A  third,  writing  from  a  large  provincial 
town,  says,  "  The  chemists  and  druggists  of  the  town  have  had  a 
meeting  to  consider  the  subject  of  your  note.  Nothing  but  depres- 
sion and  hopelessness  was  manifested.  To  say  that  pharmacy  is  not 
what  it  used  to  be  is  to  use  a  ridiculously  mild  phrase.  It  bids  fair 
to  be  wrecked."  A  fourth,  in  another  part  of  England,  says,  "  We 
are  suffering  great  trials  here,  and  must  suffer  more  unless  the 
dealing  and  working  with  drugs  is  restricted  to  druggists."  A  fifth, 
in  quite  another  district,  says,  "  Pharmacy  in  this  neighbourhood 
has  degenerated  woefully.  In  a  very  few  years  fourteen  druggists 
have  become  ten ;  five  had  the  higher  title  of  pharmaceutical 
chemist,  now  I  am  the  only  one."  A  chemist  in  the  southern  half 
of  London  says,  "  The  sale  of  drugs  by  unregistered  and  outside 
persons  is  sapping  the  foundation  of  retail  pharmacy.  Within  five 
hundred  yards  of  my  shop  drugs  are  being  sold  at  about  two  and  a 
half  per  cent,  profit,  by  four  grocers,  five  oilmen,  two  herbalists, 
four  hucksters,  one  saddler,  three  corn-dealers,  one  publican,  and  one 
ironmonger.  .  .  .  For  the  last  six  years  my  returns  have  steadily 
fallen  one  hundred  pounds  a  year.  A  similar  or  worse  result 
would  be  shown  by  my  pharmaceutical  neighbours."  Of  one  town 
of  fair  size  the  statement  is  made  that  "  pharmacy  is  being  ob- 
literated here  ;  we  are  becoming  general  dealers."  I  could  give 
scores  of  similar  quotations. 

In  answer  to  my  questions  as  to  how  far  a  business  is  worth  less 
than  formerly,  one  hundred  and  fifteen  of  my  correspondents  put 
the  depreciation  at  an  amount  varying  from  twenty-five  per  cent, 
to  fifty  per  cent,  in  ten  years.  Many  gave  me,  in  confidence,  figures 
which  showed  that  the  loss  in  value  was  still  greater.  Businesses 
in  wealthy  districts  appear  to  maintain  their  value  chiefly  because 
their  scarcity  produces  a  little  competition  for  them.  A  correspondent, 
of  great  experience,  says,  "Ten  years  ago  a  business  then  returning 
fifteen  hundred  or  a  thousand  pounds  a  year  would  readily  com- 
mand five  hundred  or  three  hundred  pounds  for  goodwill,  but  now 
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with  difficulty  would  realize  one  hundred  and  fifty  pounds.     Those 
with  returns  below  a  thousand  and  above  five  hundred  pounds  a 
year  would  then  fetch  two  hundred  pounds  for  goodwill,  but  now  are 
transferred  for  the  mere  value  of  stock  and  fixtures.      Businesses 
turning'  over,  annually,  sums  below   five  hundred  pounds  a  year, 
were  formerly  worth  a  hundred  pounds  for  goodwill ;  now  hundreds 
of  these  are  in  the  market  quite  unsaleable  at  any  price."     Another 
writer  of  equally  wide  experience  says,  "  With  the  exception  of  one 
or  perhaps  two  busiuesses  to  be  found  in  good  towns,  all  have  very 
materially  suffered  during  the  past  ten  years."     A  third  states  that 
"Businesses  in  these  counties  often  sell   for  one-third  of  what  they 
would  have  fetched  a  few  years  ago,  while  for  many  it  is  difficult  to 
get  premiums  at  all."    A  chemist  in  the  suburbs  of  a  large  city  says 
that  "  pharmacy  is  rapidly  leaving  many  suburban  druggists.    .    .    . 
The  oilman  and  grocer  and  the  stores   are  gradually  destroying 
pharmacy.     ...    A  blue  pill  and  black  draught,  lenitive  electuary, 
essences,  tinctures,  syrups,  all  kinds  of  pills,  are  sold  retail  at  prices 
for  which  I  could  not  make  the  articles  properly."     A  letter  from  a 
metropolitan  suburb,  densely  populated,  states  that  "  One  business 
here,  estimated  twenty  years  ago  to  be  worth  three  thousand  pounds, 
sold  eight  years  since  for  seventeen  hundred  and  forty  pounds  ;  the 
disappointed  purchaser  sold  it  three  years  ago  for  eleven  hundred 
pounds  ;  it  has  changed  hands  twice  or  thrice  since  ;  it  would  now 
be  dear  at  six  hundred  pounds.      Another  business  in  this  great 
thoroughfare  about  twenty-two  years  ago  sold  for  nine  hundred  and 
fifty  pounds ;  it  was  purchased  eighteen  months  ago  for  five  hun- 
dred and  forty  pounds.     A  neighbour's   business  was  valued  three 
years   ago  at  eight  hundred  pounds — a  well   stocked,   well    kept, 
double-fronted  shop,  useful  house,  good  garden — it  was  sold  to  a 
surgeon  twelve  months  ago  for  three  hundred  and  fifty  pounds ;  its 
returns  are  now,  perhaps,  three  hundred  pounds  a  year."     A  writer 
in  a  provincial  town  of  over  one  hundred  thousand  inhabitants, 
says,  "  I  fear  my  account  of  pharmacy  here  would  be  too   gloomy 
to  receive  credence.     We  have  to  eke  out  a  living  by  some  addi- 
tional business.     Altogether  we  feel  most  despondent,  and  I  believe 
any  chemist  in  the  town  would  make  a  present  of  his  fixtures  to 
any  person  taking  over  his  business  and  liabilities."     A  druggist  in 
a  smaller  town  writes,  "  Fifteen  years  ago  an  announcement  that 
my  business  was  for  sale  brought  me  several  offers  of  five  hundred 
pounds.     I  had  occasion  to  change  my  intention.     But  now  I  can- 
not get  offers  of  one  hundred  pounds."     More  than  half  of  my  cor- 
respondents give  statements  to  the  same  effect. 

G    G 
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Much  more  varied  are  the  answers  to  the  question  respecting  the 
proportion  which  in  the  respective  districts  the  pharmacy  proper, 
of  an  avei'age  business,  bears  to  the  part  that  has  little  or  nothing 
to  do  with  drugs ;  while  the  responses  elicited  by  the  inquiry  as  to 
whether  the  pharmaceutical  part  of  the  business  is  increasing  or 
diminishing  in  amount  are  less  varied.  Only  in  six  cases  do  my 
correspondents  report  an  absolute  increase  in  purely  pharmaceutical 
business.  Four  report  an  increase  in  returns  but  a  decrease  in 
profits ;  they  have  had  to  do  more  work  for  less  wage.  Several 
reporting  a  decrease  both  of  returns  and  of  profits,  yet  state  that 
the  relative  returns  from  the  pharmaceutical  as  against  the  non- 
pharmaceutical  part  of  the  business  have  increased,  the  explanation 
being  that  while  some  of  the  pharmaceutical  portion  has  been  taken 
away  from  them,  severe  competition  has  obliged  them  to  relinquish 
very  largely  the  sale  of  non-pharmaceutical  goods.  On  the  other 
hand,  many  having  had  the  sale  of  drugs  taken  out  of  their  hands 
by  unqualified  traders,  have  been  compelled  by  the  pressure  of  res 
angusta  domi,  to  cultivate  the  sale  of  general  goods  until  they  have 
almost  ceased  to  be  chemists  and  druggists,  and  have  become 
grocers,  oilmen,  general  dealers,  etc.  Not  a  few,  indeed,  having  had 
their  half-professional,  half-commercial  ground  cut  from  under 
them  by  the  unqualified  and  unregistered  traders  in  drugs,  and  not 
having  the  full  commercial  power  and  training  of  their  competitors, 
have  lost  most  of  their  business,  whether  pharmaceutical  or  general. 
With  such  a  state  of  things  no  one  will  be  surprised  to  learn  that 
different  druggists  fix  the  proportion  of  pharmaceutical  to  non- 
pharmaceutical  business  done  in  their  shops  at  figures  varying  from 
five  to  ninety  per  cent.  Some  describe  the  amount  of  their  drug 
sales  or  general  pharmaceutical  work  as  "  very  little,"  "  small," 
"very  small,"  "very  limited."  Others  say,  "We  never  see  a  pre- 
scription," "We  seldom  see  a  prescription."  "  I  only  now  make 
up  an  average  of  four  prescriptions  a  week,  and  I  am  generally 
credited  with  having  the  best  business  in  the  town."  "  There  are 
four  druggists  here,  and  we  find  that  latterly  we  have  dispensed 
about  one  prescription  per  head  per  week." 

Many  of  my  correspondents  complain  of  a  special  feature  of 
unfairness  in  the  competition  to  which  they  are  subjected  by  un- 
qualified traders,  namely,  that  these  persons  often  sell  drugs  of  very 
inferior  quality,  probably  without  knowing  it,  and  that  the  public, 
in  similar  ignorance,  as  readily  purchase  the  almost  if  not  quite 
useless  stuff,  tempted,  doubtless,  by  the  lowness  of  price.  Unfor- 
tunately, very  few  of  such  cases  can   be  touched  by  the  Food  and 
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Drugs  Acts.  Only  in  such  an  instance  as  paregoric  being  sold 
without  the  chief  ingredient  of  that  medicine,  because  its  active 
principle  is  one  of  the  substances  legally  deemed  "  poisons,"  does 
there  appear  to  be  any  means  of  checking  the  practice  complained 
of,  a  practice  not  only  unfair  to  the  druggist,  but  detrimental  to 
the  health  of  the  public.  Public  officials  sometimes  express  wonder 
as  to  where  all  the  worthless  or  partially  spoilt  drugs  go  that  are 
frequently  exposed  for  sale  in  the  large  wholesale  markets.  My 
correspondents  could,  apparently,  give  information  which  would 
satisfy  that  wonder. 

After  all  this  evidence,  I  think  every  one  will  admit  the  following 
propositions.  First,  that  pharmacy  in  this  country,  here  and  there 
in  a  fairly  prosperous  state,  and  nowhere  yet  actually  in  extremis, 
is  nevertheless  in  a  very  seriously  depressed  condition.  Secondly, 
that  the  prominent  cause  of  the  depression  is  the  loss  of  trade  in 
drugs  of  guaranteed  quality  and  loss  of  professional  practice  of 
pharmacy  by  the  responsible  qualified  and  registered  chemist  and 
druggist,  and  the  acquirement  of  trade  in  drugs  of  unguaranteed 
quality  by  the  irresponsible,  unqualified,  and  unregistered  trader. 
As  for  the  professional  practice  in  drugs  lost  by  the  qualified 
druggist,  that  has  not  been  acquired  by  the  unqualified  druggist, 
and  therefore  has  been  lost  to  the  public.  Thirdly,  and  chiefly,  this 
condition  of  things  is  seriously  prejudicial  to  the  public  welfare. 

No  doubt  other  minor  causes  influence  the  depression.  And 
these  must  now  be  noticed  shortly.  But  they  do  not  in  any  im- 
portant degree  dwarf  the  main  cause  just  stated. 

Thus,  respecting  the  practice  of  physicians  prescribing  more  con- 
centrated medicines  than  were  administered  formerly,  only  nineteen 
per  cent,  of  my  correspondents  think  that  it  affects  the  question 
under  consideration,  twenty-six  per  cent,  think  it  does  not,  and  the 
remainder  express  no  opinion.  A  few  years  ago  this  practice  bade 
fair  to  diminish  the  druggist's  income,  he  generally  charging  for 
prescribed  mixtures  a  professional  fee  of  a  shilling  or  two  rather  than 
a  trade  price,  a  fee  which  custom  had  made  dependent  on  the  size 
of  the  bottle  more  than  on  anything  else,  a  fee  therefore,  the  value  of 
which  was  in  inverse  proportion  to  the  state  of  concentration  of  the 
medicine.  But  pharmacists  have  never,  for  that  reason,  made  the 
matter  a  subject  of  complaint.  They  have  rather  pointed  out  the 
great  danger  of  patients,  nurses,  and  families  being  in  possession  of 
what  were  often  deadly  fluids.  And  the  practice  has  gradually  been 
relinquished.  In  my  letters  cases  are  still  cited,  however  :  such 
as  thirty-two  powerful  doses  of  prussic  acid  in  a  single  bottle  of 
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medicine ;  undiluted  tincture  of  nux  vomica,  or  strong  solution  of 
strychnia  or  strong  solution  of  arsenic,  in  one  or  two  ounce 
quantities,  so  many  drops  to  be  taken  in  water.  In  one  instance 
a  whole  ounce  of  prussic  acid,  enough  to  poison  seven  or  eight  or 
more  people,  was  ordered  for  one  patient. 

Again,  persons  take  less  physic  than  formerly.  Children  in 
health  are  not  now  dosed  weekly,  even  with  brimstone  and  treacle, 
and  healthy  adults  do  not  as  a  rule  periodically  dose  themselves. 
Homoeopathy  and  hydropathy  have  had  their  influence  in  this 
direction.  Medical  men  have  ceased  to  prescribe  those  complicated 
combinations  of  half  a  dozen  or  a  dozen  remedial  agents  which 
could  scarcely  be  dispensed  elsewhere  than  in  the  well-appointed 
shop  of  a  chemist  and  druggist.  They  rely  now  rather  on  a 
few  active  principles  or  on  the  official  single  compounds  of  the 
Pharmacopoeia.  Some  idea  of  the  degree  in  which  fewer  drugs, 
etc.,  are  prescribed  than,  say  fifty  years  ago,  may  perhaps  be  gathered 
from  the  fact  that  in  1830  the  cost  of  drugs  per  in-patient  per 
annum  at  one  of  our  large  metropolitan  hospitals,  St.  George's, 
■was  16s.  hd. ;  while  in  1880  it  was  less  than  half  that  sum,  namely,. 
7s.  lid.  The  former  figures,  however,  include  sums  for  leeches, 
agents  now  seldom  employed. 

Speaking  of  hospitals,  there  can  be  little  doubt  that  these  and 
the  many  other  charitable  medical  institutions  supply  advice  and 
medicines  gratuitously  to  large  numbers  of  persons  who  can  well 
afford  to  pay,  not  only  the  medical  practitioner  for  his  diagnosis, 
but  the  druggist  for  his  physic. 

Here  is  a  third  minor  cause  of  the  depression  amongst  chemists 
and  druggists.  In  the  place  of  many  of  the  prescriptions  which  for- 
merly found  their  way  to  the  druggist,  physicians  not  uufrequently 
rely  on  and  recommend  proprietary  preparations,  forgetting,  in  their 
laudable  anxiety  to  cure  their  patients  by  any  or  every  means  at 
their  disposal,  that  they  are  thereby  not  only  instructing  the  public 
in  the  art  of  prescribing  for  themselves,  but  also  in  the  art  of  pre- 
scribing drugs  which  are  often  procured  from  neither  the  doctor 
nor  the  druggist ;  for  patients  carefully  scan  prescriptions,  read  them 
more  easily  than  patients  did  fifty  years  ago,  draw  their  own 
conclusions  respecting  those  now  under  consideration,  and  then 
consult  their  grocer's  or  storekeeper's  price  lists.  This  art  of  self- 
dosing  is  further  fostered  by  the  advertisers  of  secret  remedies,  an 
art  which  in  the  long  run  is  harmful  to  patient,  doctor,  and  druggist 
alike,  and  only  indirectly  profitable  to  the  twenty  different  classes 
of  non-pharmaceutical  shopkeepers  who  now  deal  in  such  things. 
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Popular  medical  books  and  magazine  articles  addressed  to  the 
public  all  contribute  to  the  same  end.  The  result  ensues  that 
while  the  public  on  the  whole  take  less  physic  than  formerly,  large 
numbers  of  those  who  do  take  much  medicine,  take  it  in  a  manner 
over  which  neither  doctor  nor  druggist  has  any  control.  Not  a 
little  of  this  result  is  due  to  what  I  conceive  to  be  mistaken  policy 
on  the  part  of  medical  practitioners.  Verbally  aud  through  the 
press  they  never  cease  denouncing  the  druggist  for  compliance  with 
a  customer's  request  to  be  recommended  a  simple  remedy,  a  practice 
commonly  called  counter  prescribing,  forgetting  that  they  are 
thereby  not  only  directing  customers  away  from  the  druggist,  but 
shutting  the  doors  of  their  own  consulting-rooms  to  thousands  of 
patients  who  had  they  not  been  thus  prevented  from  seeking  advice 
of  the  druggist,  would  have  been  told  by  that  useful  functionary 
that  the  case  was  one  demanding  treatment  by  a  medical  practi- 
tioner. Most  druggists  can  tell  of  many  cases  in  which  serious 
illnesses  have  probably  been  prevented  and  even  life  saved  by  their 
timely  recommendation  to  the  person  to  obtain  the  aid  of  a  medical 
man.  Besides,  if  you  debar  the  public  from  seeking  a  simple 
remedy  at  the  druggist's  counter,  either  by  medical  denunciation  or 
by  turning  over  drug  dealing  to  co-operative  stores  or  to  profit- 
cutting  general  dealers,  you  not  only  do  not  prevent  prescribing  by 
others  than  medical  men — for  the  public  always  did  and  always 
will  prescribe  for  themselves  in  their  own  way,  either  with  or  with- 
out the  aid  of  a  druggist — but  you  play  straight  into  the  hands 
of  the  patent-medicine  monger,  and  the  maker  and  distributor  of 
secret  remedies ;  you  weaken  the  pharmacist  and  the  physician ; 
and  you  do  harm  to  the  physic-takers  themselves.  In  the  interest 
alike  of  pharmacist,  physician,  and  patient,  this  patent-medicine 
question  needs  careful  consideration,  with  a  view  to  reform. 
Patent  medicines  may  and  do  contain  on  the  one  hand  powerful 
poisons,  and  on  the  other  useless  substances.  The  well-trained  drug- 
gist either  already  knows  or  can  form  a  shrewd  judgment  of  the 
nature  of  these  officially  stamped  articles,  and,  by  timely  caution  or 
advice,  can  prevent  much  mischief  resulting  from  the  careless  or 
ignorant  use  of  a  potent  remedy,  or  from  a  too  thoughtless  reliance  on 
worthless  materials.  No  other  shopkeeper  has  similar  knowledge. 
The  sale  of  patent  medicines  should,  therefore,  be  restricted  to 
qualified  and  registered  chemists  and  druggists.  By-the-by,  the 
pseudo-official  character  or  guarantee  and  implied  value  given  to 
these  articles  by  the  presence  on  them  of  "  the  government  stamp  " 
should  be  removed  altogether  by  the  withdrawal  of  the  stamp,  a 
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substitute  for  the  revenue  it  produces  being  found  in  a  greatly  in- 
creased charge  for  the  license  to  sell  patent  medicines,  and  perhaps 
a  charge  for  a  license  to  sell  all  other  medicines.  Such  a  change 
would  not  be  unpopular  with  druggists. 

Another  minor  cause  of  the  depression  in  pharmacy  is  found  in  the 
fact  that  many  chemists  and  druggists  have  thoughtlessly  encouraged 
the  purchase  wholesale  and  distribution  retail  of  what  are  termed 
packed  or  packeted  goods — be  they  patent  medicines,  proprietary  pre- 
parations, simple  or  compound  drugs,  coated  pills,  or  what  not — 
instead  of  themselves  preparing  such  articles ;  not  foreseeing  that 
they  were,  so  far,  transforming  themselves  from  professional  men 
into  mere  trade  agents,  and  that  goods  of  that  kind  once  estab- 
lished in  trade  could  as  easily  be  dealt  in  by  non-pharmaceutical 
as  by  pharmaceutical  agents,  and  would  only  command  agents' 
profits.  Such  men  also  have  not  foreseen  that  to  the  extent  to 
which  druggists  thrust  all  trouble  and  responsibility,  whether  as 
regards  packeted  drugs  or  any  other  drugs  or  compounds,  on  to  the 
wholesale  druggist,  who,  by  the  way,  may  or  may  not  be  a  com- 
petent pharmacist,  they  not  only  make  mei'e  agents  of  themselves, 
liable  to  lose  their  agency  at  any  time,  but  they  sap  the  foundation 
of  retail  pharmacy  as  a  separate  avocation,  destroying  its  profes- 
sional part  and  rendering  its  trade  portion  liable  to  be  turned  into 
other  trade  channels.  Worse  still,  their  action,  or  rather  inaction, 
tends  to  deprive  the  public  of  that  safeguard  against  the  supply 
of  bad  drugs,  which  the  Pharmacy  Acts  were  designed  to  afford. 
This  minor  cause  of  pharmaceutical  depression  will  become  a  major 
influence  unless  soon  checked.  Of  course  many  medicinal  prepara- 
tions always  have  been  and  always  will  be  made  better  and  more 
economically  in  a  large  wholesale  way  than  on  a  small  retail  scale. 
These  are  exceptions.  But  the  majority  of  such  things  could  be 
prepared  as  easily  and  often  more  cheaply,  if  with  a  little  trouble,  by 
the  qualified  chemist  and  druggist ;  and  he  has  only  himself  to  thank 
to  the  extent  to  which,  through  not  taking  trouble,  or  through  not 
working  professionally,  he  may  have  experienced  loss  of  professional 
or  commercial  advantages.  He  must  not  blame  wholesale  dealers  for 
prosecuting  a  variety  of  trade  he  has  himself  relinquished.  Whole- 
sale druggists  considering  that  drugs  must  pass  through  their 
hands,  no  matter  by  what  agency  those  drugs  are  distributed  retail, 
would  probably  prefer  their  old  and  simple  rule,  and  supply  drugs 
to  retail  druggists  only.  But  if  forced  by  circumstances  to  do  the 
retail  druggist's  duty  of  packing  drugs  in  retail  sized  parcels,  and 
to  sell  them  to  non-pharmaceutical  distributors,  the  wholesale  drug- 


BRITISH   PHARMACEUTICAL    CONFERENCE.  455 

gists  will,  of  course,  do  so  with  little  hesitation.  The  mischief  is 
that  unqualified  wholesale  dealers  may  and  do  start  up  and  per- 
form such  work.  And  we  may  predict  that  wholesale  grocers  and 
others,  finding  other  dealer's  travellers  amongst  their  own  shop- 
keeping  customers,  will  themselves  begin  to  deal  in  drugs.  All  of 
which  is  not  to  the  advantage  either  of  the  public,  the  medical  pro- 
fession, wholesale  druggists  or  retail  druggists.  "  Drugs  for  the 
druggist"  is  a  cry  in  which  each  of  these  four  classes  of  the  com- 
munity, in  their  own  best  interests,  may  unhesitatingly  concur. 
Pace  haters  of  monopoly.  For  certain  it  is  that  competition  in 
this  over-populated  country,  and  the  jealousies  and  distrust  of  one 
another  inherent  in  human  nature,  and  not  the  least  in  pharmaceu- 
tical human  nature,  will  always  prevent  the  evils  of  monopoly 
making  headway  in  pharmacy. 

The  general  depression  in  trade,  especially  in  agriculture,  which 
has  affected  this  country  during  the  past  few  years,  has  of  course 
affected  pharmacy.  Druggists  do  not  complain  of  this.  But  with 
scarcely  an  exception,  my  correspondents  state  emphatically  their 
opinion  that  the  depression  in  pharmacy  is  far  greater  than  in  other 
callings.  A  want  of  prosperity,  general  to  the  country,  is  shared 
by  pharmacy  ;  but  this  is  only  one  of  the  minor  causes  of  pharma- 
ceutical depression. 

During  these  bad  times,  too,  the  proportion  of  medical  men  who 
dispense  their  own  medicines  has,  I  am  assured  by  nearly  all  my 
correspondents  in  England,  greatly  increased.  The  reverse  appears 
to  obtain  in  Scotland.  Indeed  it  appears  that  not  unfrequently  in 
consultation  cases  in  which  a  physician  is  called  in,  at  all  events  in 
the  southern  half  of  Great  Britain,  the  prescription  of  the  physician  is 
intercepted  by  and  dispensed  by  the  medical  practitioner.  It  would 
seem  from  this  as  if  the  old  days  of  the  apothecary  of  past  centuries 
were  coming  round  again.  And  from  what  I  have  previously  stated 
respecting  the  increasing  trade  in  drugs  by  grocers  and  others,  it 
would  seem  as  if  the  days  of  the  drug-grocer — the  parent  of  the 
drug-gist,  as  the  latter  name  implies — were  after  more  than  two 
centuries  coming  round  again.  This  state  of  things  would  be, 
however,  for  Old  England,  not  progression  but  retrogression,  not 
advancement  but  degradation,  not  evolution  but  devolution.  Absit 
omen  !  No,  we  hope  and  believe  that  this  condition  of  pharmacy  is 
only  temporary.  Besides,  the  medical  man  of  the  present  day  is 
one  who,  while  having  greater  professional  knowledge  of  medicine 
— that  is  of  diagnosis  and  therapeutics — than  the  old  apothecary, 
has   less   professional   knowledge   of   pharmacy.      As   a   pupil  in 
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medicine  he  has  bad  too  many  other  subjects  to  study,  and  as 
a  practitioner  he  has  too  many  other  matters  to  occupy  his  atten- 
tion, to  allow  of  bis  possessing  the  old  apothecary's  acquaintance 
with  pharmacy,  and  still  less  to  allow  of  bis  having  anything  like 
the  modern  druggist's  professional  knowledge  of  pbarmacy.  And 
as  regards  the  future,  the  increasing  demands  on  him  in  matters, 
relating  to  the  preservation  of  health,  as  well  as  to  those  which  are 
ever  increasing  his  power  of  dealing  with  disease,  will  still  further 
remove  from  him  opportunities  of  studying  pbarmacy.  So  that 
the  selling  of  medicines  and  raw  drugs  by  medical  men,  even  if  it 
could  become  sufficiently  genei'al,  which  is  not  in  the  least  degi-ee 
likely,  would  not  relieve  the  public  from  the  difficulties  encountered 
■in  deserting  the  druggist.  The  point  to  which,  however,  attention 
is  now  more  especially  drawn,  is  that  the  tendency  of  the  medical 
■man  to  be  his  own  druggist,  decreasing  up  to  about  ten  years  ago, 
has,  since  that  time,  increased,  and  that  this  increase  is  one  of  the 
minor  causes  of  the  depression  of  pharmacy  during  the  past  decade. 

Improved  sanitation ;  a  more  extended  knowledge  of  hygiene  ; 
loss  overcrowding ;  a  more  general  realisation  of  the  importance 
■of  exercise  for  the  body,  and  of  mental  and  physical  recreation 
generally  ;  a  more  temperate  use  of  our  most  seductive  stimulating 
fluid  and  of  those  dishes  which  are  nice  but  not  nourishing ;  the 
employment  of  purer  water  for  drinking  purposes ;  a  diminished 
superstitious  belief  in  the  therapeutical  virtue  of  inert  substances  ; 
in  short,  a  better  knowledge  of  the  laws  of  life  and  of  health,  have 
combined  to  render  medical  practitioners  and  drugs  and  druggists 
less  necessary  to  the  world  than  they  were  sixty  or  seventy  years 
ago.  But  do  the  members  of  the  noble  profession  of  medicine, 
including  their  half-professional,  half-commercial  brethren  of  the 
fourth  estate  in  medicine,  namely,  pharmacy,  complain  of  this  ad- 
vancement in  knowledge  ?  On  the  contrary,  these  very  men  and 
others  like  them — by  their  reseai'ches  and  discoveries  freely  com- 
municated to  the  world  through  the  machinery  and  periodical 
literature  of  the  various  medical,  chemical,  and  pharmaceutical 
societies,  conferences,  and  associations — these  very  men  are  those 
who  have  most  largely  contributed  to  this  advancement  in  the 
wisdom  and  welfare  of  mankind,  and  none  glory  in  it  more  than 
they  do  themselves. 

But  the  labourer  for  the  good  of  all  is  at  least  worthy  of  reason- 
able reward  when  working  at  his  calling.  The  pharmacist  will 
continuo  his  researches  for  the  well  being  of  bis  fellow  men.  When, 
however,  in  Great  Britain,  the  State  says  to  him,  "It  is  necessary 
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that  you  who  deal  in  drugs  should  for  the  welfare  of  the  community 
be  properly  trained  as  an  apprentice,  be  educated,  be  examined,  and 
be  registered,"  and  then,  when  the  druggist  has  willingly  complied 
with  the  demand,  the  State  permits  untrained,  uneducated,  unex- 
amined, and  unregistered  men  to  deal  in  drugs,  the  trained,  edu- 
cated, examined,  and  registered  man  rightly  feels  aggrieved  and 
turns  to  the  State  for  redress.  Let  this  always  be  remembered, 
however,  namely,  that  not  only  for  himself  does  he  seek  the  remedy. 
He  reminds  the  State  that  it  was  for  the  protection  of  the  public 
health  that  he  was  required  to  be  educated,  examined,  and  registered, 
and  that  it  is  in  the  interests  of  the  public  far  more  even  than  in  his 
own  interests  that  he  asks  that  this  protection  be  saved  from  being 
a  sham,  as  well  as  that  it  be  saved  from  being  a  mere  handicapping 
arrangement  preventing  him  from  making  his  way  in  the  race  for 
a  livelihood. 

Does  it  never  occur  to  the  man  who  purchases  cheap  physic  at  a 
co-operative  store,  at  a  general  dealer's,  or  some  other  shop,  to 
wonder  what  disadvantages  would  result  if  everybody  adopted  that 
course.  A  very  little  reflection  would  suffice  to  picture  a  few.  In 
the  middle  of  a  night,  at  a  time  of  sudden  and  serious  illness  of 
one  whose  life  is  precious,  he  will  require  a  certain  trustworthy 
medicine.  To  possess  it  he  would  give  ten  times  the  total  of  the 
small  sums  he  saved  by  abandoning  his  reliable  druggist :  for  ex- 
cruciating pain  or  perhaps  something  worse  has  to  be  combated 
without  delay.  He  does  not  know  at  which  grocer's  or  general 
storekeeper's  he  could  procure  the  drug,  and  he  questions  whether 
such  a  vendor  would  leave  a  bed  to  inquire  who  is  knocking  at  the 
door,  even  if  the  summons  were  heard  at  all ;  moreover,  he  is  not 
certain  he  could  trust  the  medicine  obtained  there.  Then  may 
come  an  all  too  late  regret  at  the  shortsightedness  of  the  policy 
which  ignored  the  professional  skill  and  ever  ready  service  of  the 
qualified  druggist  in  favour  of  the  cheap  but  ignorant  and  unsym- 
pathising  general  dealer.  Again,  a  mother  has  been  tempted  to 
purchase  paregoric  elsewhere  than  of  a  druggist,  not  knowing  that, 
unless  the  sale  is  an  illegal  one,  the  article  is  free  from  that  opium 
to  which,  when  present  in  proper  proportion,  much  of  the  efficacy 
of  the  medicine  is  due.  The  compound  being  thus  weak,  she  almost 
necessarily  gets  into  the  habit  of  giving  considerably  enlarged  doses 
to  her  children.  Some  day  there  happens  to  be  in  the  house,  by 
accident,  paregoric  of  proper  official  strength  purchased  of  a 
chemist  and  druggist.  The  usual  large  dose  is  administered.  Then, 
perhaps,  all  efforts  to  rouse  her  child  from  its  deep  sleep  are  U|i- 
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availing.  But  to  multiply  illustrations  where  general  facts  are  so 
palpable  is  unnecessary.  I  have  already,  in  my  opening  remarks, 
shown  why  the  supply  of  drugs,  when  uncontrolled  by  the  State, 
is  seriously  prejudicial  to  the  interests  of  the  public.  Eliminate 
special  professional  knowledge  from  pharmacy,  and  let  drugs  be 
sold  by  any  or  every  shopkeeper,  and  the  public  will  have  no 
guarantee  that  they  are  not  supplied  with  drugs  fair  in  appearance 
to  the  untrained  eye,  but  worthless  to  the  trained  eye  of  the  drug- 
gist, drugs  which  once  perhaps  were  of  good  quality,  but  which 
without  altering  in  appearance  have  become  spoilt  by  age,  medi- 
cines weaker  than  they  should  be,  medicines  stronger  than  they 
should  be,  poisonous  fluids  for  external  application  not  properly 
distinguished  from  those  for  internal  administration  ;  indeed  the 
public  will  have  no  guarantee  that  they  are  not  supplied  with  the 
wrong  medicine  altogether. 

To  put  the  matter  still  more  broadly.  Every  civilized  State  has 
adopted  means  for  ensuring  the  supply  to  the  public  of  trustworthy 
drugs  by  professionally  educated  druggists.  Such  almost  universal 
action  would  not  have  been  taken  had  it  not  been  called  forth  by 
universal  necessity.  The  necessity  is  at  least  as  great  in  Britain  as 
in  any  country.  Indeed  that  necessity  has  been  partially  met  even 
in  this  country  by  the  enactments  relating  to  pharmacy.  But  those 
Acts  are  working  incompletely.  The  health  and  welfare  of  every 
individual  in  this  land  calls  for  a  remedy  for  that  incompleteness. 

The  nature  of  the  remedy  is  simple.  It  has  more  than  once  been 
foreshadowed  in  the  course  of  this  address.  It  involves  no  new 
principle.  It  consists  merely  in  an  extension  of  the  spirit  and  letter 
of  the  existing  Pharmacy  Act.  Under  that  Act  about  a  score  of 
medicinal  substances  are  deemed  poisons  within  the  meaning  of  the 
Act,  and  are  to  be  sold  retail,  as  a  rule,  only  by  registered  chemists 
and  druggists.  Let  that  list  be  considerably  extended,  saving  all 
rightful  interests  of  persons  who  otherwise  would  be  unfairly  pre- 
judiced. Let  the  retail  sale  in  open  shop  of  most  of  the  simple  and 
compound  medicines  of  the  British  Pharmacopoeia  be  carried  on 
only  by  qualified  druggists.  Let  the  duly  educated,  examined,  and 
registered  druggist  alone  be  permitted  to  compound  the  prescrip- 
tions of  the  registered  medical  practitioner.  Is  the  question  asked, 
"  Whence  is  to  come  the  machinery  for  giving  effect  to  such  an 
extension?"  The  present  machinery  under  the  Pharmacy  Act  is 
ample  for  the  purpose — with  perhaps  a  few  improvements  in 
i  nil  iters  of  what  may  bo  termed  pharmaceutical  police,  for  giving 
better  effect  to  certain  sections   of    the  Act,  as   for   instance  the 
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employment  of  the  inspectors  under  the  Food  and  Drugs  Act,  or 
other  inspectors,  to  see  that  unqualified  traders  do  not  infringe  the 
Pharmacy  Acts.  In  sparsely  populated  districts  let  drugs  be  sold 
by  unregistered  persons  :  these  acting,  however,  only  as  agents,  the 
drugs  being  contained  in  duly  secured  packages  bearing  the  name 
and  address  of  a  registered  chemist  and  druggist  who  should  be 
responsible  for  the  character  of  the  contents.  The  parcels  post 
has  removed  most  of  the  transit  difficulties  connected  with  such  an 
arrangement. 

But  it  is  no  part  of  my  duty  in  this  address  to  enter  further  on 
the  political  details  of  practical  pharmaceutical  legislation.  I  desire 
to  supply  the  materials  of  politics  rather  than  to  discuss  politics. 
I  have  gathered  together  and  furnished  information,  and  have  sub- 
mitted arguments  that  should  satisfy  every  Englishman  that  there 
is  a  serious  breach  in  the  established  relationship  of  the  State  to  one 
important  branch  of  medicine  by  which  the  health  and  welfare  of 
the  State  is  maintained,  that  is,  to  pharmacy.  I  commend  that 
information  and  those  arguments  for  serious  consideration  by  mem- 
bers of  Parliament,  by  the  press,  and  by  the  public.  For  myself,  I 
have  no  manner  of  doubt  that  could  the  attention  of  every  thinking 
man  in  this  nation  be  gained  for  one  short  hour  to  this  present 
relationship  of  the  State  to  pharmacy,  he  would  vote  for  its  reform 
in  the  direction  now  advocated. 


At  the  conclusion  of  the  address, — 

Mr.  Kershaw  (Southport)  moved  a  vote  of  thanks  to  the  Presi- 
dent for  his  address,  which  all  would  agree  was  a  very  thoughtful 
and  suggestive  one,  handling  very  cleverly  a  most  difficult  subject. 
The  first  thought  which  occurred  to  him  was  that  he  should  much 
like  it  to  be  put  into  the  hands  of  every  member  of  Parliament, 
because  if  they  were  to  go  in  for  further  legislation,  there  were 
certain  facts  there  stated  which  ought  to  be  thoroughly  pondered. 
Probably  the  best  mode  of  showing  their  thanks  would  be  to  give 
the  address  full  consideration  and  deep  study.  They  had  been 
reminded  of  what  pharmacy  had  been,  what  it  was  now,  and  what 
it  could  be.  There  was  no  doubt  they  had  fallen  on  evil  times, 
when  pharmacy  was  passing  through  a  transition  period,  and  things 
were  coming  to  a  crisis.  The  Act  of  1868,  though  well  intentioned, 
had  not  done  what  it  ought ;  it  provided  for  an  educated  class,  but 
what  it  intended  beyond  that  remained  still  to  be  done.  The  end 
to  be  aimed  at  was  that  the  public  should  receive  their  drugs 
through  that  educated  class  only.     The  first  thing  necessary  to  the 
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cure  of  any  disorder  was  a  correct  diagnosis,  and  that  the  President 
had  given  them ;  there  might  be  different  views  as  to  how  the  cnre 
was  to  be  attempted,  but  in  his  opinion  the  only  course  was  that 
pointed  out  in  the  address,  viz.,  to  amend  the  Pharmacy  Act,  by 
enlarging  the  scope  of  the  word  "  poison,"  and  extending  the  limits 
of  the  schedule.  All  drugs  were  poisons  if  unskilfully  used.  The 
abuse  of  hospitals  and  dispensaries  had  been  referred  to,  and  there 
was  no  doubt  that  many  of  the  persons  who  received  relief  from 
those  institutions  were  not  of  the  class  intended  to  be  benefited. 
Chemists  might  perhaps  agitate  for  an  improvement  in  that  direc- 
tion, and  ask  that  out-patients  should  not  receive  medicines  at 
dispensaries,  bnt  only  prescriptions  to  be  dispensed  by  chemists  in 
the  neighbourhood. 

Mr.  Stkes  (Southport)  seconded  the  motion.  He  thought  the 
address  had  treated  a  difficult  subject  in  a  most  masterly  manner, 
though  it  had  shown  pharmacy  to  be  in  a  more  depressed  state  in 
some  places  than  he  had  expected  to  hear.  He  hoped  the  subject 
would  be  seriously  taken  up  by  all  the  members. 

Mr.  Moss  (London)  desired  to  add  a  word  in  support  of  the 
motion.  There  was  great  difficulty  in  criticising  such  an  address, 
the  materials  having  been  so  lavishly  collected  and  presented  that 
it  was  not  easy  to  pick  out  any  one  point  for  special  remark.  A 
number  of  facts  had  been  brought  together  for  the  first  time,  and 
so  marshalled,  that  it  appeared  as  if  the  position  taken  up  must 
be  impregnable  to  any  attack  from  the  outside.  When  it  came  to  be 
considered  thoughtfully  and  quietly,  as  he  hoped  it  would  be  by 
all,  they  might  hope  that  it  might  be  fruitful  of  suggestion,  and 
that  some  plan  of  action  might  be  determined  upon  which  would 
remove  the  wheels  of  the  chariot  of  pharmacy  from  the  rut  in 
which  at  present  they  seem  to  be  imbedded. 

Mr.  Atkins  (Salisbury)  remarked  that  the  present  address  formed 
a  very  fitting  pendant,  giving  the  other  side  of  the  shield,  to  that 
presented  last  year  at  Southampton.  The  President  then  dealt 
with  the  trinity  of  the  collection,  preparation,  and  distribution  of 
drugs  and  chemicals ;  to-day  he  had  dealt  with  the  relation  of  the 
State  to  pharmacy  on  one  particular  point,  viz.,  distribution.  He 
felt  that  the  President  had  painted  the  picture  in  the  most  sombre 
tints ;  he  would  not  say  that  they  wei'e  unduly  sombre  ;  indeed,  in 
the  face  of  such  facts  as  had  been  cited,  it  was  difficult  to  contend 
that  the  picture  was  otherwiso  than  correct ;  but  remembering  that 
the  darkest  hour  of  night  was  nearest  the  dawn,  they  would  hope 
for  better  things   before   Ion".     At  the  same  time  he  believed  that 
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some  portions  of  the  difficulty  were  irremediable  in  themselves.  As 
the  President  had  pointed  out,  there  was  an  increased  knowledge  of 
sanitation  on  the  part  of  the  public,  and  a  decrease  in  the  quantity 
of  drugs  administered,  and,  as  his  own  experience  would  bear  out, 
another  important  fact  was  the  large  amount  of  eleemosynary  ad- 
ministration of  medicine.  It  was  obvious,  therefore,  that  there 
were  many  facts  to  be  faced,  over  which  they  had  no  power.  There 
were,  however,  remedies  which  might  be  applied,  and,  as  they  were 
aware,  the  Council  of  the  Pharmaceutical  Society  had  for  some  time 
been  at  work  on  an  amended  Pharmacy  Act.  It  was  no  longer  a 
question  of  free  trade,  but  of  lawful  and  justifiable  protection.  The 
State  wisely  demanded  education,  qualification,  examination,  and 
registration,  and  having  done  that,  those  who,  having  complied 
with  the  demand,  asked  for  a  fair  share  of  protection  were  thoroughly 
warranted  in  doing  so.  They  might  say  to  the  State,  "  If  you  will 
have  free  trade,  have  it  all  round ;  but  if  you  demand  from  us 
education  and  skill  to  dispense  wisely,  then  we  ask  for  some  pro- 
fessional protection."  He  was  very  glad  that  a  man  so  eminent  as 
the  President  had  taken  tip  this  subject,  which,  if  treated  by  smaller 
men,  might  have  led  to  invidious  remark.  The  res  angusta  domi 
could  not  be  lost  sight  of,  and  he  was  very  grateful  to  the  President 
for  what  he  had  said. 

Mr.  Savage  (Brighton)  said  there  was  little  to  say  after  the 
exhaustive  address  of  the  President,  except  to  consider  the  diffi- 
culties to  be  contended  with  in  connection  with  legislation.  Most 
of  them  knew  that  amongst  members  of  Parliament  were  the 
warmest  supporters  of  the  co-operative  store  movement.  Their 
own  registered  members  were  not,  perhaps,  altogether  free  from 
blame  in  this  matter,  but  they  were  sometimes  placed  in  a  very 
difficult  position.  If  there  were  a  co-operative  store  in  the  im- 
mediate neighbourhood  it  was  very  difficult  to  tell  a  customer  a 
price  was  Is.  \\d.  for  something  he  could  get  for  9d.  or  lOd.  It 
appeared  to  him  that  the  only  way  in  which  legislation  could  be 
effected  was  for  every  pharmacist,  each  in  his  own  locality,  to 
endeavour  to  influence  his  own  representative.  In  some  large 
towns  medical  men  were  adopting  a  course  which  must  be  very 
detrimental  to  chemists,  for  he  had  seen  notices  exhibited,  "Medi- 
cine and  professional  advice,  6d. ;  if  the  patient  is  visited  at  his 
own  house,  Is."  What  could  a  chemist  do  against  that  ?  He 
knew  a  case  of  two  brothers,  one  of  whom  kept  a  co-operative  store, 
and  the  other  advertised  that  if  any  one  ordered  drugs  to  the  extent 
of  £1,  he  would  allow  5  per  cent,  off  the  store  prices. 
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Dr.  Qotnlan  (Dublin)  said  he  might  say  a  word  as  to  the  way  in 
which  pharmacy  was  conducted  in  Ireland.  At  the  beginning  of 
this  year  the  Government  addressed  a  communication  to  the  pro- 
fessors of  King's  and  Queen's  Colleges,  asking  them  to  send  in 
suggestions  for  an  amended  schedule  to  the  Pharmacy  Act.  A 
Committee,  of  which  he  was  a  member,  was  appointed  to  deal  with 
the  matter,  and  a  list  was  sent  in  containing  a  number  of  things 
which  were  poisons  of  the  most  deadly  character ;  but  in  reply  a 
letter  was  received  from  the  Under  Secretary  saying  that  the  addi- 
tion of  these  things  to  the  schedule  would  interfere  with  the  course 
of  trade  and  manufactures.  The  reply  of  the  Committee  was  that 
dangerous  articles  ought  to  be  sold  only  by  men  who  knew  what 
they  were  selling,  and  who  could  advise  their  customers  upon  them  ; 
and  the  Committee  insisted  on  the  schedule,  but  was  not  able  to 
carry  it.  His  experience  was  that  in  Ireland  anybody  sold  medi- 
cines who  liked,  but  they  did  not,  as  yet,  compound  medicines,  and 
the  co-operative  stores  did  not  compound  prescriptions  ;  in  fact, 
with  regard  to  medicines,  the  Irish  public  seemed  to  prefer  the 
apothecary  or  pharmaceutical  chemist,  perhaps  because  the  co- 
operative stores  had  no  right  to  sell  and  did  not  open  on  Sundays. 
With  regard  to  hospitals  and  dispensaries,  if  time  permitted  he 
could  say  a  great  deal.  He  had  seen  a  nurse  come  to  a  hospital, 
and  when  asked  where  she  lived,  she  gave  the  address  of  a  man 
who  was  certainly  worth  a  thousand  a  year.  He  had  seen  a  patient 
brought  to  a  hospital  in  a  brougham,  the  property  of  the  family ; 
in  fact,  he  could  easily  occupy  half  an  hour  with  tales  of  the  way  in 
which  the  physician,  apothecary,  and  chemist  were  robbed.  There 
was  a  great  deal  in  what  had  been  said  about  the  reduction  in  the 
quantity  of  drugs  taken  ;  the  days  of  drugging  and  drenching  were 
over,  and  physicians  did  not  use  more  than  one-third  the  quantity 
of  drugs  they  did  formerly.  A  great  deal  of  mischief  was  done 
also  by  the  sale  of  ready-made  pills,  which  were  sent  out  with  little 
treatises  accompanying  them,  stating  they  would  cure  almost  any- 
thing, and  he  feared  that  some  of  his  brethren  did  a  great  deal  of 
harm  by  prescribing  these  things.  The  public  would  soon  learn  to 
get  them  for  themselves  and  prescribe  them  for  their  friends,  and 
would  forget  to  call  and  pay  a  fee  to  the  doctor,  who  originally 
recommended  them.  He  quite  agreed  with  the  President  that  the 
chemist  was  a  professional  man,  and  he  had  so  described  him  in  one 
of  his  papers.  It  was  impossible  for  a  man  to  practise  as  a  phar- 
maceutical chemist  without  having  had  a  good  general  education  to 
begin  with,  and  a  special  technical  education  superadded  to  it,  and 
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it  was  absurd  to  esteem  such  a  man  as  a  mere  retail  tradesman,  or 
to  suppose  lie  was  to  receive  only  5  or  10  per  cent,  on  the  price  of 
his  wares. 

Mr.  Young  (Edinburgh)  said  it  was  not  usual  to  criticise  an 
address  of  this  kind,  but  he  could  not  sit  still  without  expressing 
his  approbation  of  all  that  had  been  said  as  to  tbe  condition  in  which 
pharmacy  stood  at  present.  It  appeared  that  Scotland  bad  suffered 
less  from  the  changes  which  had  taken  place  during  the  last  ten 
years,  than  other  localities ;  whether  that  arose  from  the  Scotch 
habit  of  self-reliance,  ihe  did  not  know  ;  but  his  own  experience 
was  that  they  were  no  worse  off  than  before.  This  might  arise 
in  some  measure  from  the  increased  education  medical  men  re- 
ceived, which  _  induced  them  to  hand  over  their  dispensing  to  a 
chemist.  He  thought  the  time  was  come  when  something  should 
be  done  in  the  direction  the  President  had  indicated,  if  it  could  be 
done  so  as  to  include  a  larger  number  of  drugs  in  the  schedule.  At 
the  same  time  the  present  was  an  age  when  free  trade  had  such  a 
hold  of  the  public  mind  that  there  would  be  great  difficulty  in  ob- 
taining what  they  required.  It  would  depend  very  much  on  the 
manner  in  which  pharmacists  stood  shoulder  to  shoulder,  and  endea- 
voured to  impress  the  public  and  members  of  Parliament  with  the 
fact  that  they  did  not  seek  their  own  advantage  only,  but  the 
welfare  of  the  public. 

Mr.  Frazer  (Glasgow)  said  that  if  he  did  not  accept  all  the  views 
enunciated,  he  could  still  thank  the  gentleman  who  had  put  them 
forward  so  clearly.  Professor  Attfield,  with  his  usual  clearness, 
had  put  forward  his  view  of  a  very  difficult  question,  and  those  who 
differed  from  him  totally  on  this  question  would  be  glad  to  have 
before  them  the  very  clearest  and  fullest  exposition  of  those  views. 

Dr.  Symes  (Liverpool)  also  desired  to  thank  the  President  for 
the  able  manner  in  which  he  had  collected  so  many  facts  bearing 
on  the  question,  though  he  could  not  altogether  agree  with  all  the 
deductions  drawn  from  them.  His  experience  was  that  the  public 
took  more  medicine  than  they  used  to ;  and  it  was  now  much  more 
the  custom  than  it  used  to  be  to  call  in  a  physician  for  little  ailments 
in  a  family.  Altogether,  he  felt  very  thankful  to  the  President  for 
the  facts  he  had  collected,  but  he  hoped  the  case  was  not  so  bad  but 
that  with  a  little  earnest  effort  it  might  be  set  right. 

Mr.  Schacht  (Vice-President),  in  putting  the  motion  to  the 
meeting,  said  that  his  only  regret  was  that  this  able  and  complete 
address,  appealing  to  the  inner  sense  of  right  and  justice  in  every 
man,  was  addressed  almost  exclusively  to  pharmacists.     They  must, 


464  BRITISH    PHARMACEUTICAL    CONFERENCE. 

however,  all  do  their  utmost  to  let  the  poblic,  oi  polloi,  the  great 
mass  of  the  community,  understand  the  position,  for  it  was  from 
them  and  them  alone  that  they  could  hope  for  any  effective  pres- 
sure on  the  legislature.  If  the  only  remedy  lay  in  the  direction  of 
improved  legislation,  they  could  only  hope  to  obtain  it  by  pressure 
from  below.  He  had  the  greatest  confidence  in  the  good  sense  of 
the  public  at  large ;  but  on  special  subjects  that  good  sense  required 
to  be  instructed. 

The  motion  was  then  put  and  carried  by  acclamation. 

The  President,  in  reply,  said  he  was  about  to  apologise  and 
explain  to  the  many  eminent  pharmacists  present,  and  those  with 
whom  he  had  been  associated  for  many  years,  why  he  had  ventured 
to  address  them  on  these  social  and  political  relationships  of  phar- 
macy, with  which  they  were  so  much  more  familiar  than  he  was, 
viz.,  that  he  had  deliberately  decided  on  being  so  obtrusive  because 
of  his  conviction  that  these  relationships  would  be  better  and  more 
usefully  put  before  the  public  by  one  occupying  his  position,  than 
they  would  be  by  a  pi'actising  pharmacist.  But  all  these  apologies 
and  explanations  were  rendered  unnecessary  by  the  kind  manner  in 
which  the  address  had  been  received,  and  he  could  only  thank  the 
members  most  heartily  for  the  way  in  which  the  vote  of  thanks  had 
been  carried. 

The  Conference  then  adjourned  to  luncheon. 


Upon  re-assembling  after  luncheon,  the  first  paper  read  was — 

SECOND    REPORT   ON   THE    DIFFERENCES   BETWEEN 
THE  ESSENTIAL  OILS  OF  CINNAMON  AND  CASSIA. 

By  Alfred  H.  Jackson,  B.Sc,  M.P.S.,  F.C.S., 
Associate  of  the  Owens  College,  Manchester. 

In  the  first  report,  printed  in  the  Year-Booh  of  Pharmacy  for 
1882  (pp.  395-400),  and  in  the  Pharmaceutical  Journal,  etc.,  it  was 
shown  that  the  relative  density  of  cinnamon  was  P0097,  whilst  that 
of  cassia  was  T03GG  ;  also  that  the  specific  refractive  energy  of 
cinnamon  was  '32102,  whilst  that  of  cassia  was  '28685. 

Residue  (1). —  Some  experiments  were  made  upon  this  substance, 
which  had  been  formed  by  passing  steam  through  uncombined 
mixtures  of  cassia  and  potassium  bisulphite  solution.  It  had  a 
brown  colour,  a  sweet  taste,  with  a  trace  of  saline  bitterness ;  it  did 
not  rotate  the  plane  of  polarization,  though  it  reduced  Folding's 
solution   slightly,  and  more   abundantly  after  boiling  with   dilute 
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sulphuric  acid ;  hence  its  sweetness  cannot  be  assigned  with  cer- 
tainty to  the  presence  of  a  saccharose,  as  the  Fehling's  solution  may 
have  been  reduced  by  the  benzaldehyde,  the  presence  of  which  was 
revealed  by  its  odour,  and  the  source  of  which  was  probably  due  to 
oxidation  of  the  cinnamaldehyde.  Some  of  the  residue  was  evapo- 
rated to  dryness  and  treated  with  ether,  but  none  dissolved  therein. 
On  treating  with  methylated  spirit,  a  small  portion  entered  into 
solution  ;  the  alcohol  was  evaporated  off,  leaving  a  yellow  residue, 
soluble  in  water,  but  having  a  more  bitter  taste  than  the  original 
residue,  thus  showing  that  it  was  not  identical  with  it.  The  source 
of  the  sweetness  of  this  residue  is  interesting,  because  it  may  be  the 
same  as  that  which  gives  sweetness  to  the  essential  oils. 

Bertagnini's  Method. — (a)  With  Alcohol. — In  the  first  report  it 
was  stated  that  the  white  magma,  resulting  from  the  combination 
of  cinnamaldehyde  with  potassium  bisulphite,  was  washed  with 
methylated  spirit.  This  alcoholic  filtrate  was  distilled  with  sodium 
carbonate  ;  also  by  passing  steam  through.  To  the  distillates  sodium 
chloride  was  added,  but  no  change  or  separation  of  alcoholic  from 
aqueous  solutions  was  observable,  and  no  oil  was  recoverable. 

(/3)  With  Petroleum. — The  action  of  American  petroleum  spirit 
(b.  p.  80-90°)  was  then  tried.  The  essential  oils  were  each  shaken 
up  with  a  large  quantity  of  the  spirit,  and  boiled;  they  dissolved, 
but  mostly  separated  out  again  on  cooling.  On  shaking  some  of 
the  petroline  solution  of  oil  with  the  aqueous  solution  of  potassium 
bisulphite,  no  satisfactory  combination  was  effected. 

(y)  With  Eiher. — Oil  of  cassia  was  shaken  up  with  a  potassium 
bisulphite  solution,  the  mass  thrown  on  to  a  filter  and  washed  with 
ether  until  a  mass  of  pearly- white  crystals  was  left  on  the  filter. 
The  filtrate  consisted  of  a  lower  layer  of  watery  solution  of  potas- 
sium bisulphite,  and  an  upper  one  of  the  ethereal  solution.  The 
ethereal  solution  was  decanted,  and  the  ether  distilled  off  on  a 
water-bath ;  the  oily  residue  was  then  treated  again  with  K  H  S  03 
solution,  and  the  process  repeated  about  a  score  of  times,  until  no 
more  precipitate  was  formed  with  the  K  H  S  03  solution.  This  oily 
residue  (2) — oil  of  cassia  deprived  of  cinnamaldehyde — was  dried 
with  Ca  Cl2,  and  distilled  : — 1st,  distilled  under  100°,  a  few  drops  of 
a  pale  yellow,  sweet,  pungent  oil,  like  cinnamaldehyde ;  2nd,  dis- 
tilled about  260°,  a  few  grams  of  a  dark-brown,  sweet,  smoky,  pun- 
gent oil ;  3rd,  distilled  at  280°,  a  few  grams  of  a  dark-brown,  bitter, 
smoky,  pungent  oil.  There  was  a  burnt,  acrid  smell,  and  a  charred 
mass  in  the  retort,  showing  eremacausis.  These  two  distillates  were 
similar  to  the  sixth  distillate  from  the  original  oil. 

H  H 
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Oil  of  cinnamon  was  then  treated  similarly  with  the  K  H  S  0:5 
solution.  Its  oily  residue  (3)  had  a  brown  colour  distinct  from  that 
of  cinnamon,  with  an  aromatic  smell  akin  to  that  of  clove.  An 
attempt  to  determine  its  boiling  point  showed  that  it  was  not  a 
simple  body ;  for,  on  distillation,  it  began  to  boil  at  about  200°, 
rising  to  250°,  leaving  a  waxy  residue  and  decomposing  at  260°. 
There  was  not  a  sufficient  quantity  at  disposal  for  a  fractionation 
to  be  made.  Tested  with  concentrated  sulphuric  acid,  it  showed  a 
brownish  red  colour ;  an  addition  of  water  then  turned  it  into  a 
light  mass  of  greyish  white  resinous  matter.  Although  residue  (3) 
had  ceased  to  give  any  preeipitate  with  K  H  S  03  solution,  yet  to 
find  out  whether  it  were  quite  free  from  cinnamaldehyde,  the  follow- 
ing tests  were  applied.  A  solution  of  magenta  chloride  was  decolor- 
ized by  K  H  S  03  and  S  Oa  ;  its  violet-red  colour  was  at  once  restored 
by  the  essential  oil,  but  not  until  after  a  long  time — and  then  but 
very  faintly — by  (3).  A  more  delicate  test  was  the  addition  of 
some  H  CI  and  K  N"  02  to  sodium  sulphanilate ;  to  the  solution  of 
this  diazobenzene-sulphonate,  made  alkaline  by  Na  0  H,  some  of 
the  essential  oil — made  alkaline — was  added,  and  a  violet-red  colour 
was  developed  ;  a  similar  result  followed  the  substitution  of  (3)  for 
the  essential  oil,  thus  showing  that  (3)  still  contained  a  very  small 
quantity  of  cinnamaldehyde.  From  two  analyses  of  the  ultimate 
composition  of  residue  (3)  the  following  results  were  got : — 


Residue  (3). 

CO. 

H„0, 

C. 

H. 

■192 
•2515 

•525 

•689 

•156 
•211 

74-57  °/o 

74-75  'jo 

9-02  °/<> 
9-32  io 

Mean  percentage,  C,  74-66  and  H,  9.17. 
But  as  the  determination  of  its  boiling  point  shows  that  it  is  not  a 
simple  substance,  a  formula  cannot  be  deduced  from  these  results. 
Thus  this  method  of  separation  does  not  yield  sufficiently  definite 
results  to  cause  one  to  use  larger  quantities  of  so  costly  an  oil. 

Having  a  small  sample  of  the  pure  oil  of  cinnamon  left,  it  was 
burnt,  with  the  following  results  : — 


Oil  of  Cinnamon. 

CO= 

n„o. 

c. 

H. 

•292 
■1945 

•374 

•568 
1-09 

•1795 

•124 

•2335 

78-64  °/> 
79-64  "jo 
79-5    »/. 

6-82  f 
7-08  "jo 
6-93  ; 

Mean  percentage,  C,  79-26  and  H,  6*94. 


BRITISH    PHARMACEUTICAL    CONFERENCE.  467 

A  comparison  of  this  result  with  the  analysis  of  (3)  shows  that 
the  elimination  of  cinnamaldehyde  alters  very  distinctly  the  com- 
position of  the  oil,  and  so  far  justifies  the  use  of  Bertagnini's  process 
as  a  good  one,  though  not  delicate  enough  for  the  end  in  view  m 
this  research.  In  conclusion,  I  have  pleasure  in  acknowledging 
the  kindly  suggestions  of  Professor  Schorlemmer  during  this  work. 


The  President  said  he  feared  the  author  would  not  get  the  credit 
he  deserved,  because,  like  many  Alpine  and  Himalayan  climbers, 
he  had  not  reached  the  actual  summit  of  either  of  the  mountains 
of  difficulty  he  had  so  courageously  attacked.  He  had,  however, 
opened  out  and  extended  the  track,  so  that  either  he  himself,  or 
some  other  worker,  at  some  future  time  would  be  able  to  follow  in 
his  footsteps,  and  would  find  the  road  less  laborious  than  it  was 
before.  For  that  work  he  was  thoroughly  entitled  to  the  thanks 
of  the  Conference. 


The  next  paper  read  was  on — 

THE    BITTER    PRINCIPLES    OF   NERIUM   ODORUM. 

Preliminary  Report. 
By  H.  G.  Greenish,  F.I.C. 

As  a  grantee  of  the  British  Pharmaceutical  Conference,  I  have  to 
report  the  progress  I  have  made  in  the  isolation  of  the  bitter  prin- 
ciples of  the  Nerium  odorum,  or  sweet-scented  oleander. 

For  a  supply  of  the  root,  my  best  thanks  are  due  to  Dr.  Dymock, 
of  Bombay. 

After  a  number  of  experiments,  I  found  the  following  method  the 

most  convenient. 

The  powdered  root  is  moistened  with  distilled  water,  packed  in  a 
percolator,  and  percolated  with  water  until  exhausted.  It  is  pos- 
sible thus  to  free  the  powder  from  every  trace  of  bitterness.  The 
percolate  is  shaken  with  chloroform  until  free  from  bitterness ;  this 
point  is  easily  ascertained  by  warming  a  little  of  the  supernatant 
liquid  to  expel  the  chloroform,  and  tasting.  Although  apparently 
free  from  bitterness,  the  aqueous  liquors  may  still  contain  a  small 
quantity  of  the  bitter  principles  in  solution,  and  this  may  be  proved 
by  concentrating  to  a  small  bulk  and  again  shaking  with  chloroform  ; 
the  yield  will  not,  however,  repay  the  trouble. 

The  chloroformic  solutions  are  mixed  and   shaken  with  water 
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made  alkaline  with  caustic  soda  as  long  as  the  latter  is  coloured 
brownish  or  yellow ;  a  final  washing  with  pure  water  removing 
any  traces  of  caustic  alkali.  The  greater  part  of  the  chloroform 
may  then  be  recovered  by  distillation  at  a  gentle  heat.  The  re- 
mainder is  allowed  to  evaporate  spontaneously  at  a  temperature  of 
about  100°  F. 

The  resulting  yellow  substance  is  dissolved  in  warm  spirit. 
Should  it  still  retain  traces  of  chloroform,  the  solution  must  be  well 
stirred  until  they  are  dissipated,  as  otherwise  the  subsequent  opera- 
tions are  much  impeded.  To  the  warm  alcoholic  solution  about 
four  volumes  of  hot  distilled  water  are  added,  and  the  whole  allowed 
to  cool.  A  mass  of  minute  crystals  separates  which  can  be  filtered 
off  and  washed  with  weak  spirit ;  the  operations  of  recrystallizing 
and  washing  are  repeated  until  the  crystals  are  obtained  snow-white 
and  quite  pure. 

The  mother-liquor  from  the  first  crop  of  crystals  is  diluted  with 
more  water  and  allowed  to  stand  twenty-four  hours.  Should  any 
more  crystals  separate,  they  are  filtered  off.  The  filtrate  is  then 
shaken  with  chloroform  until  exhausted,  and  the  chloroformic  solu- 
tion evaporated  to  dryness.  The  residue  is  subjected  to  a  repetition 
of  the  process.  The  final  result  is  a  pale  yellow  amorphous  mass 
which,  when  quite  dry,  is  easily  reducible  to  a  nearly  white  powder. 
It  should  dissolve  entirely  and  easily  in  spirit.  Should  the  addition 
of  water  be  followed  by  the  appearance  of  a  precipitate  soluble  in 
caustic  soda  or  potash  with  a  deepening  in  colour,  the  substance  is 
contaminated  with  resin.  It  should  be  dissolved  in  spirit,  the  solu- 
tion diluted  with  water,  made  alkaline  with  caustic  soda,  and 
exhausted  by  shaking  with  chloroform.  The  chloroformic  solution 
will  yield  the  purified  substance  on  evaporation. 

Although  both  the  bitter  principles  are  freely  soluble  in  spirit,  I 
prefer  extracting  them  from  the  root  with  water,  as  the  subsequent 
manipulations  are  thereby  much  facilitated.  The  process  is  an 
advantageous  one,  inasmuch  as  the  substances  are  not  brought  into 
direct  contact  with  either  alkali  or,  indeed,  any  substance  likely  to 
produce  decomposition,  nor  are  they  subjected  to  the  action  of  heat 
but  for  a  comparatively  short  time. 

One  of  the  substances,  the  crystalline  one,  is  possibly  identical 
with  a  crystalline  substance  which  I  formerly  *  considered  to  be  a 
decomposition  product  of  the  bitter  principles ;  the  other,  the  amor- 
phous, represents  the  nerioderin  in  a  state  of  greater  purity. 

*  Sec  Fharm.  Journ.  [3] ,  xi.  873. 
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I  am  now  preparing  the  substances  in  larger  quantity,  and  pur- 
pose reporting  on  their  composition  and  properties  at  the  meeting 
of  the  Conference  next  year. 


The  President  said  it  would  be  remembered  that  some  years  ago 
Mr.  Greenish  obtained  two  principles  from  this  Indian  perfume  and 
poison — which  he  called  neriodin  and  nerioderein — neither  of  which, 
however,  he  succeeded  in  crystallizing.  He  had  now  crystallized 
the  one,  and  obtained  the  other  in  a  less  impure  condition  than  that 
in  which  he  obtained  it  before.  For  this  work  he  was  entitled  to 
the  thanks  of  the  Conference,  and  it  was  to  be  hoped  that  he  would 
continue  his  investigations  into  these  substances.  The  Conference 
was  also  much  indebted  to  Professor  Dymock,  of  Bombay,  who  was 
always  ready  to  assist  in  such  investigations. 

A  vote  of  thanks  having  been  passed  to  Mr.  Greenish  and  Pro- 
fessor Dymock, 

Mr.  Naylor  asked  whether  it  was  the  fact  that  both  these  princi- 
ples were  bitter,  or  only  the  amorphous  one,  and  also  whether  they 
were  both  to  be  regarded  as  neutral,  or  whether  that  was  still  un- 
decided. He  thought  it  very  improbable  that  the  crystalline 
principle  separated  could  be  regarded  in  any  sense  as  a  decomposi- 
tion product,  especially  having  regard  to  the  mode  of  extraction.. 

Mr.  Benger  said  both  principles  were  stated  to  be  bitter. 


The  following  two  papers  were  then  read  : — 

EEPORT  UPON   THE  QUANTITATIVE  SEPARATION  OF 
STRYCHNINE  AND  BRUCINE. 

Br  Wyndham  R.  Dunstan,  F.C.S., 

Demonstrator  of  Chemistry, 

And  F.  W.  Short, 

Assistant-Demonstrator  of  Chemistry  in  the  Laboratories  of  the 

Pharmaceutical  Society. 

The  complete  separation  of  the  alkaloids  of  nux-vomica  has  always 
been  a  matter  of  great  difficulty,  and  the  processes  which  up  to  the 
present  time  have  been  used  for  the  preparation  of  the  pure  alkaloids 
are  quite  unsuited  for  quantitative  application.     In  fact  there  is  no 
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direct  method  for  the  separation  of  strychnine  and  brncine  which 
gives  concordant  quantitative  results.  Professor  Dragendorff* 
came  to  this  conclusion  after  an  examination  of  published  methods, 
and  after  many  trials  of  methods  of  his  own  suggestion,  finally 
recommending  the  employment  of  an  indirect  method  involving  the 
titration  or  precipitation  of  the  mixed  alkaloids  with  a  solution  of 
potassium  mercuric  iodide.  In  the  face  of  the  above  facts  we  made 
an  examination  of  the  solubility  of  many  salts  of  strychnine  and 
brucine,  with  the  view  of  devising  a  direct  method  for  the  quantitative 
separation  of  the  two  alkaloids.  Among  the  salts  which  we  pre- 
pared were  the  ferrocyanides  of  strychnine  and  brucine,  which  were 
obtained  in  the  first  place  by  the  double  decomposition  of  the  alka- 
loidal  sulphates  and  potassium  ferrocyanide.  These  salts  were 
found  to  differ  so  considerably  in  their  solubility  that  we  commenced 
a  full  study  of  their  properties  and  solubility  under  various  condi- 
tions. A  detailed  account  of  this  work  here  and  now  would  be  of 
secondary  interest ;  it  is,  therefore,  reserved  for  a  future  communi- 
cation, and  that  portion  alone  dwelt  upon  that  relates  to  the  main 
problem,  namely,  the  quantitative  separation  of  the  two  alkaloids. 

The  first  series  of  quantitative  experiments  were  made  with 
neutral  solutions  of  strychnine  and  brucine  sulphates,  but  the 
results  obtained  showed  that  the  separation  was  not  so  complete  as 
might  have  been  anticipated  from  a  separate  examination  of  the 
aqueous  solubilities  of  strychnine  and  brucine  ferrocyanide.  For 
this  had  shown  that  while  strychnine  ferrocyanide  is  but  very 
slightly  soluble  in  water,  the  similar  salt  of  brucine  might  be  termed 
a  soluble  salt.  Now  it  was  evident  that  in  presence  of  brucine, 
strychnine  ferrocyanide  was  not  wholly  precipitated  from  neutral 
solution.  The  next  experiments  were  made  in  solutions  which  were 
decidedly  alkaline  with  ammonium  hydrate,  and  here  the  results 
showed  that  the  separation,  although  much  more  complete  than  in 
neutral  solution,  was  far  from  perfect.  It  may  be  worth  while  to 
record  one  or  two  of  these  experiments.  A  weighed  quantity  of 
the  anhydrous  alkaloids  was  dissolved  in  dilute  sulphuric  acid,  solu- 
tion of  potassium  ferrocyanide  added,  and  then  ammonium  hydrate 
until  the  solution  was  distinctly  alkaline,  the  precipitate  was  filtered 
off  and  washed  with  a  little  dilute  ammonium  hydrate.  From  the 
filtrate  and  washings  the  brucine  was  recovered  by  agitation  with 
chloroform  after  excess  of  ammonium  hydrate  had  been  added ;  in 
these  two  experiments  the  strychnine  was  determined  by  difference. 

*  "  Die  cherniscliG  Werthbestimmung,"  p.  Co,  a  scq. 
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Table  I. 

Taken. 

Found. 

(  Strychnine 

(Brucine 

(  Strychnine  ..... 
(Brucine 

0-071 
0-053 
0-077 
0-104 

0-068 
0-056 
0-067 
0-114 

Experiments  were  now  made  in  which  the  alkaloids  were  dis- 
solved in  a  slight  excess  of  sulphuric  acid,  so  that  the  solution 
before  the  addition  of  potassium  ferrocyanide  was  distinct^  acid  in 
reaction.  From  such  a  liquid  as  this  it  was  found  that  strychnine 
was  wholly  precipitated,  while  brucine  remained  in  solution.  After 
a  great  number  of  experiments  relative  to  the  influence  of  (a)  con- 
centration and  the  proportion  in  which  the  alkaloids  are  present ; 
(/?)  acidity;  (y)  time;  (8)  temperature,  we  have  succeeded  in  devis- 
ing an  entirely  satisfactory  method  for  the  quantitative  separation 
of  strychnine  and  brucine.  The  inferences  from  these  experiments 
may  be  summed  up  as  follows: — (a)  Strychnine  is  entirely  precipi- 
tated by  potassium  ferrocyanide  from  a  solution  acidified  with 
sulphuric  acid,  both  alone  and  in  presence  of  brucine,  even  when 
only  O0015  per  cent,  of  anhydrous  strychnine  is  contained  in  the 
liquid  (cf.  Tab.  III.).  Brucine  alone  is  not  precipitated  under 
similar  conditions  until  the  strength  of  the  solution  nearly  ap- 
proaches that  of  saturation,  and  then  the  salt  is  slowly  precipitated 
in  large  silky  needles  entirely  differing  in  appearance  from  the 
granular  and  heavy  precipitate  of  the  strychnine  salt.  In  presence 
of  strychnine,  however,  brucine  is  precipitated  more  or  less  com- 
pletely from  sulphuric  acid  solution  by  potassium  ferrocyanide  if 
more  than  0"06  per  cent,  of  brucine  is  present ;  this  is  shown  by  the 
following  results  : — 

Table  II. 


Taken. 

Found. 

(  Strychnine  ..... 
(Brucine        ..... 
Volume,  200  c.c. 

0-0878 
0-2288 

0-1206 
0-1900 

(  Strychnine 

(Brucine        ..... 
Volume,  100  c.c. 

0-0930 
0-0576 

0-0942 
0-0540 

(  Strychnine 

(Brucine        ..... 
Volume,  150  c.c. 

0-003 
0100 

0-050 
0-053 
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Tested  by  the  nitric  acid  reaction,  the  strychnine  residues  contained 
much  brucine.  (/3)  Strychnine  is  more  completely  precipitated 
from  a  sulphuric  acid  solution  of  the  sulphate  than  from  a  solution 
of  the  chloride  or  acetate  acidified  with  the  corresponding  acids. 
The  quantity  of  sulphuric  acid  present  should  never  exceed  0'5 
per  cent,  by  volume  of  H2  S  04,  the  most  favourable  proportion  is 
0-25  per  cent,  by  volume.  Excess  of  acid  causes  decomposition  of 
the  potassium  ferrocyanide  and  promotes  other  secondary  reactions, 
(y)  The  time  required  for  complete  precipitation  depends  upon 
the  quantity  of  strychnine  present ;  the  precipitation  is  greatly 
facilitated  by  vigorously  stirring  the  sides  of  the  vessel  with  a  glass 
rod.  When  this  is  done  and  precipitation  occurs  at  once,  it  is 
usually  complete  in  three  or  four  hours.  A  solution  containing 
0*001  per  cent,  of  strychnine  is  entirely  precipitated  in  six  hours. 
(8)  Rise  of  temperature  above  the  normal  should  be  avoided  ;  when 
the  solution  is  heated  partial  decomposition  of  the  potassium  ferro- 
cyanide takes  place. 

Taking  into  account  the  above  facts,  we  propose  the  following 
method  for  the  quantitative  separation  of  the  alkaloids.  Any 
quantity  less  than  0"2  gram  of  the  mixed  alkaloids  is  dissolved  in 
about  10  c.c.  of  a  5  per  cent,  (by  volume)  solution  of  sulphuric 
acid  (=  0"5  c.c.  H3  S  04),  the  solution  is  diluted  to  about  175  c.c. 
with  water,  and  then  made  up  to  200  c.c.  with  a  5  per  cent,  solution 
of  potassium  ferrocyanide.  The  liquid  is  transferred  to  a  beaker, 
stirred  occasionally,  and  allowed  to  stand  from  three  to  six  hours. 
The  precipitate  is  filtered  off,  and  washed  with  water  acidulated 
with  sulphuric  acid  (about  025  per  cent.)  until  the  washings  are 
free  from  bitterness.  As  the  precipitate  is  liable  to  alteration  upon 
drying,  it  is  decomposed  by  the  addition  of  a  strong  solution  of 
ammonium  hydrate,  the  filter  washed  with  the  same  liquid  and 
finally  with  chloroform,  a  sufficient  quantity  of  which  is  used  to 
entirely  extract  the  alkaloid  from  its  solution  in  ammonium  hydrate. 
The  chloroformic  solution  is  then  evaporated,  and  the  anhydrous 
strychnine  weighed.  Here  occurs  a  manipulative  difficulty  which 
deserves  to  be  mentioned.  If  the  solution  of  strychnine  in  chloro- 
form be  directly  evaporated  to  dryness  upon  the  water-bath,  violent 
decrepitation  will  occur  as  the  residue  approaches  dryness,  resulting 
in  the  ejection  of  the  greater  part  of  the  crystalline  alkaloid  from 
the  dish.  The  chloroform  should  therefore  be  only  partially  expelled 
upon  the  water-bath,  the  remaining  portion  being  spontaneously 
evaporated,  and  the  residue  afterwards  cautiously  dried  in  a  covered 
dish  upon  the  water-bath,  or  the  entire  operation  may  be  conducted 
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in  a  flask.  This  behaviour  is  characteristic  of  pure  or  nearly  pure 
strychnine,  and  is  prevented  by  the  presence  of  a  small  quantity  of 
brucine,  in  which  case  the  residue  has  a  fused  appearance.  From 
the  filtrate  and  -washings  the  brucine  is  extracted  by  chloroform 
after  the  addition  of  excess  of  ammonium  hydrate ;  in  ordinary 
practice,  however,  either  the  brucine  or  strychnine  may  be  estimated 
by  difference.  Table  III.  shows  the  results  of  a  series  of  such 
experiments  with  different  proportions  of  strychnine  and  brucine. 
It  is  to  be  noted  that  in  these  experiments  the  commercial  crystal- 
line alkaloids  were  employed,  care  being  taken  that  the  specimens 
selected  were  in  definite  crystals,  but  these  alkaloids  were  not 
absolutely  pure ;  the  strychnine  contained  a  mere  trace  of  brucine 
and  the  brucine  a  similar  trace  of  strychnine.  It  is  further  to  be 
observed  that  in  each  case  the  strychnine  and  brucine  have  been 
directly  determined. 

As  there  is  comparatively  little  difficulty  in  isolating  strychnine 
and  brucine  from  organic  mixtures  containing  them,  we  have  not 
considered  it  necessary  to  study  the  influence  of  organic  matter 
upon  the  present  results.  "When  other  alkaloids  are  present,  the 
strychnine  and  brucine  must  be  isolated  before  a  separation  is 
attempted.  In  the  course  of  this  investigation  it  has  been  frequently 
necessary  to  test  a  residue  which  was  presumably  brucine  for  the 
presence  of  strychnine,  and  for  this  purpose  we  at  first  employed 
the  well-known  reaction  with  sulphuric  acid  and  potassium  dichro- 
mate  or  manganic  oxide,  and  found  that  for  the  detection  of  strych- 
nine in  presence  of  large  quantities  of  brucine  the  test  is  useless, 
for  the  red  colour  produced  by  brucine  under  these  conditions 
entirely  masks  the  characteristic  strychnine  reaction.*  We  have 
made  some  experiments  upon  this  point  and  generally  upon  the 
detection  of  strychnine  in  presence  of  brucine,  which  will  form  the 
subject  of  a  future  communication.  Taking  advantage  of  the 
separation  of  strychnine  and  brucine  effected  by  the  method  just 
described,  we  have  commenced  experiments  with  the  view  of  making 
the  above  process  the  basis  of  a  method  of  preparing  absolutely 
pure  brucine  ;  these  experiments  are  still  in  process.  As  might  be 
anticipated,  the  strychnine  residues  which  were  obtained  gave 
evidence  of  traces  of  brucine  when  tested  with  nitric  acid,  the 
brucine  also  contained  traces  of  strychnine.  These  traces  were 
removed  by  reprecipitation.     The  results  recorded  in  Table   III. 

*  This  has  been  previously  noticed  by  Shenstone  (Pharm.  Journ.  [3] ,  viii. 
446),  and  since  these  experiments  were  made  by  Hanriot  [Comptes  Rendus, 
xcvii.  4). 
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Table  III. 


Taken. 

Found. 

f  Strychnine         .... 
^Brucine 

0-034 
0-151 

0-030 
0-148 

( Strychnine         .... 
(Brucine 

0-058 
0-103 

0-057 

0-0982 

f  Strychnine         .... 
(_  Brucine     ..... 

00162 

0-0860 

0-0158 
0-0852 

f  Strychnine         .... 
(Brucine     ..... 

0-092 
0-049 

0-088 
0-046 

( Strychnine         .... 
(Brucine     ..... 

0-0348 
0-0508 

0-0326 
0-0502 

("Strychnine         .... 
(Brucine      ..... 

0-030 
0-05G 

0-0298 
0-055 

f  Strychnine         .... 
(Brucine 

0-065 
0-118 

0-065 
0-112 

C  Strychnine         .... 
(Brucine      ..... 

0-135 
0-022 

0-1S24 
0-0216 

( Strychnine         .... 
(Brucine 

0-039 
0-116 

0-0387 
0-114 

( Strychnine         .... 
(_  Brucine     ..... 

0-08 
0-111 

0-075 
0-111 

(Strychnine         .... 
(Brucine 

0-086 
0-033 

0-0844 
0-028 

( Strychnine         .... 
(Brucine     ..... 

0-0348 
0-0508 

0-0326 
0-0502 

( Strychnine         .... 
(Brucine 

0-003 
0-100 

0-0026 
0-100 

show  that  for  all  analytical  purposes  the  separation  of  strychnine 
and  brucine  effected  by  the  method  above  described  may  be 
considered  as  complete. 

Our  thanks  are  due  to  Professor  Attfield,  F.R.S.,   for  having 
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allowed  this  investigation  to  be  carried  on  in  the  laboratories  of 
the  Pharmaceutical  Society,  and  to  the  British  Pharmaceutical 
Conference  for  having  aided  the  work  by  a  Research  Fund  grant. 


REPORT   UPON"  THE   PHARMACEUTICAL  PREPARA- 
TIONS  OF  NUX  VOMICA.— I.   ON   TINCTURE   OF 
NUX  VOMICA. 

By  Wyndham  R.  Dunstan,  F.C.S., 
Demonstrator  of  Chemistry, 

And  F.  W.  Short, 

Assistant-Demonstrator  of  Chemistry  in  the  Laboratories  of  the 

Pharmaceutical  Society. 

Among  the  tinctures  of  the  British  Pharmacopoeia,  tincture  of 
nux  vomica  stands  pre-eminent  in  its  union  of  potency  and  stability ; 
the  principal  object  of  the  present  investigation  was  to  test  its 
uniformity.  We  have  already  shown  (Pharm.  Journ.  [3],  xiii.  665, 
1053)  that  the  nux  vomica  seeds  of  commerce  vary  considerably 
in  the  amount  Jof  alkaloid  which  they  contain ;  it  was,  therefore, 
interesting  in  this  connection  to  examine  whether  commercial 
specimens  of  the  tincture  similarly  varied  in  strength.  Twelve 
specimens  of  the  tincture  of  nux  vomica  of  the  British  Pharma- 
copoeia were  obtained  from  the  principal  manufacturers  in  London, 
and  these  were  subjected  to  analysis.  In  the  first  instance  we 
made  a  number  of  experiments  to  obtain  a  simple  and  accurate 
process  for  the  estimation  of  the  total  alkaloid  in  the  tincture. 
Professor  Dragendorff  *  has  already  proposed  a  method  similar  to 
the  method  proposed  by  him  for  the  assay  of  the  nux  vomica  seeds. 
We  have  discussed  this  process  elsewhere,  and  consider  that  the 
process  for  the  assay  of  the  tincture  is  open  to  the  same  objection 
there  pointed  out,  namely,  that  it  is  unnecessarily  long  and  in- 
tricate. When  tincture  of  nux  vomica  is  evaporated  a  resinous 
mass  remains,  which  will  be  found  to  be  only  partially  dissolved 
by  chloroform,  the  greater  portion  remaining  insoluble.  It  is  prac- 
tically impossible  to  wholly  extract  the  alkaloid  from  the  mass  by 
the  use  of  chloroform  alone.  There  are  two  ways  in  which  the 
alkaloid  may  be  isolated  from  it :  (1)  By  treatment  with  ammonium 
hydrate,  which  dissolves  the  resinous  mass  and  allows  the  alkaloid 
to  be  easily  withdrawn  by  one  or  two  agitations  with  chloroform, 
which  solution  is  extracted  by  shaking  with  dilute  sulphuric  acid, 

*  "Die  chenrische  Werthbestimmung,"  p.  71. 
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and  the  alkaloid  dissolved  from  this  liquid  after  the  addition  of 
excess  of  ammonium  hydrate  by  chloroform.  The  chloroform  is 
then  evaporated  and  the  residue  dried  at  100°  C.  (2)  By  treat- 
ment with  dilute  sulphuric  acid,  which  entirely  dissolves  the  mass, 
and  after  the  addition  of  ammonium  hydrate,  the  alkaloid  can  be 
extracted  in  the  pure  state  by  chloroform.  These  processes  both 
yield  finally  the  same  result,  as  will  be  seen  from  the  following 
figures,  which  represent  the  percentage  of  alkaloid  found  in  a 
specimen  of  tincture  analysed  in  both  the  above  ways : — 

Process  1 0-302  per  cent. 

Process  2 0-304 

The  purity  of  the  alkaloidal  residues  obtained  by  the  above  pro- 
cesses was  tested  by  the  ammonia-tannin  method,  which  we  have 
described  in  a  previous  paper  (Pharm.  Joum.  [3],  xiii.  1054). 

The  following  two  experiments  suffice  to  show  that  the  residues 
obtained  consisted  of  alkaloid,  (a)  percentage  of  alkaloid  nominally 
found,  (/3)  percentage  after  ammonia- tannin  process: — 


0-103 
0-159 


0-093 
0-153 


The  following  table  shows  the  results  of  the  analysis  of  com- 
mercial tinctures  of  nux  vomica.  In  nearly  all  cases  the  second 
of  the  two  above-mentioned  processes  was  employed,  50  grams  of 
the  tincture  being  taken  for  analysis.  In  the  residue  of  strychnine 
and  brucine  thus  obtained,  the  strychnine  was  separated  and  esti- 
mated by  the  method  of  precipitation  by  potassium  ferrocyanide 
described  by  us  in  a  previous  communication ;  the  brucine  was 
estimated   by   difference.      The   percentages   are   in   all   cases   by 

weight. 

Analysis  of  Tinctures  of  Nux-Vomica. 


Percentage  of 

Percentage  of 

Percentage  of 

No. 

Total  Alkaloid. 

Strychnine. 

Brucine. 

1 

08426 

0-224 

0-077 

0-147 

2 

0-8409 

0-262 

0097 

0-165 

3 

0-8438 

0-208 

0-068 

0-140 

4 

0-8392 

0-124 

0-049 

0-075 

5 

0-8450 

0-300 

0121 

0-239 

0 

0-8378 

0-211 

0-084 

0-127 

7 

0-8377 

0-136 

0-046 

0-090 

8 

0-8552 

0-181 

0066 

0-115 

9 

0-8398 

0-196 

0077 

0-119 

10 

0-8413 

0-189 

0-087 

0-102 

11 

0-8407 

0-1G8 

o-ouo 

0-108 

12 

0-8436 

0-203 

0-131 

0-132 
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It  will  be  seen  from  these  results  that  the  tinctures  of  nux- 
vomica  now  in  commerce  vary  to  a  very  considerable  extent  in 
alkaloidal  strength.  The  strongest  tincture  (No.  5),  containing 
nearly  three  times  as  much  total  alkaloid  as  the  weakest  (No.  4). 
It  will  be  at  once  conceded  that  the  important  featui'e  in  a  typical 
tincture  of  nux  vomica  is  or  should  be  uniformity  in  alkaloidal 
strength  ;  the  other  constituents  though  doubtless  valuable  are  of 
secondary  importance.    In  view  of  the  above  facts,  it  seems  desirable 

(1)  that   a   standard   uniformity   should  be   officially  recognised ; 

(2)  that  the  pharmacist  should  be  able  to  prepare  and  guarantee 
the  tincture  of  standard  strength.  This  accomplished,  the  phar- 
macist, having  determined  the  amount  of  total  alkaloid  contained 
in  the  seeds  from  which  the  tincture  is  to  be  prepared,  employs  a 
sufficient  quantity  to  produce  by  a  process  of  uniform  exhaustion 
the  standard  tincture. 

The  work  connected  with  this  communication,  which  forms  part 
of  a  general  investigation  of  the  pharmaceutical  preparations  of 
nux  vomica,  has  been  carried  on  in  the  laboratories  of  the  Phar- 
maceutical Society  by  the  kind  permission  of  Professor  Attfield, 
F.R.S. 


The  President,  in  proposing  a  vote  of  thanks  to  the  authors  of 
these  papers,  remarked  that  in  the  first  paper  they  had  made  a 
most  distinct  advance  in  the  knowledge  of  the  chemistry  of  strych- 
nine and  brucine,  and  had  given  what  seemed  a  thoroughly  trust- 
worthy method  of  determining  the  amount  of  strychnine.  In 
dealing  with  the  difficult  subject  of  nux  vomica,  they  first  devised 
an  ingenious  apparatus  for  extracting  the  whole  of  the  active 
principles.  They  then  devised  a  method  for  separating  and  quan- 
titatively estimating  each  of  the  alkaloids,  and  they  were  now 
apparently  engaged  in  adapting  their  physical  and  chemical  dis- 
coveries to  the  practical  assay  of  the  preparations  of  nux  vomica. 
In  all  this  they  had  done  valuable  service. 

A  vote  of  thanks  to  the  authors  was  passed. 

Mr.  Natlor  remarked  that  Mr.  Siebold  had  already  studied  this 
subject  pharmaceutically,  and  communicated  his  results  to  a  former 
Conference.  He  then  threw  out  the  suggestion  that  the  extract  ot 
nux  vomica  should  be  employed  in  the  preparation  of  the  tincture, 
and  it  seemed  to  him  that  this  suggestion  was  well  worthy  of  con- 
sideration. They  should  be  slow  to  adopt  any  method  which  would 
entail  either  on  the  wholesale  house  or  the  pharmacist  the  duty  of 
assaying  the  nux  vomica,  especially  considering  the  great  difficulty 
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there  would  be  in  obtaining  nux  vomica  which  would  come  up  to 
the  standard  given  by  Messrs.  Dunstan  and  Short.  As  far  as  ho 
could  understand,  there  was  no  standard  fixed  for  the  proportion 
the  strychnine  should  bear  to  the  brucine.  He  believed  this  was 
the  first  time  the  two  alkaloids  had  been  separated  in  a  condition 
of  purity,  and  therefore  their  physiological  action  had  not  yet  been 
definitely  ascertained.  The  weakness  of  nux  vomica  tincture  which 
had  been  mentioned  was  probably  due  to  one  or  both  of  two  causes  : 
first,  pharmacists  as  a  rule  had  not  the  means  of  sufficiently  dividing 
the  nux  vomica  so  as  to  completely  exhaust  it ;  and,  secondly,  if 
it  were  heated  too  much,  the  alkaloids  would  bo  destroyed. 

Mr.  Benger  said  in  the  paper  alluded  to  by  Mr.  Naylor,  which 
was  read  by  Mr.  Siebold  at  the  Glasgow  meeting,  it  was  stated  that 
various  specimens  of  tincture  of  nux  vomica  had  been  analysed, 
and  as  the  result,  it  had  been  found  that  in  a  good  sample  about 
nine  parts  per  thousand  of  tincture  consisted  of  dry  extract.  It 
was  interesting  to  find  that  the  results  obtained  by  Messrs.  Dunstan 
and  Short  were  confirmatory  of  Mr.  Siebold's  conclusions  in  another 
respect,  although  arrived  at  by  quite  a  different  method.  Mr. 
Siebold  examined  ten  specimens  of  tincture,  and  found  that  the 
strongest  was  about  three  or  four  times  tho  strength  of  the  weakest, 
judging  simply  by  the  bitterness  produced  by  the  addition  of  it  to 
a  definite  quantity  of  water,  and  by  the  amount  of  opalescence  pro- 
duced. He  did  not  know  that  there  was  any  conclusive  evidence 
that  the  amount  of  strychnine  and  brucine  in  nux  vomica  was  to  be 
taken  as  an  absolute  indication  of  the  medicinal  value.  If  so,  it 
would  be  better  at  once  to  use  liquor  strychnia?,  or  liquor  strychnia? 
cum  brucia. 

Mr.  Holmes  remarked  that  one  important  point  which  had  been 
brought  out  in  the  paper  was  the  great  variation  in  the  strength  of 
the  tincture  of  nux  vomica.  He  remembered  hearing  Professor 
Bentley  say  that  he  had  been  nearly  poisoned  on  ouo  occasion  by 
taking  a  much  stronger  tincture  than  he  supposed  ho  was  taking. 
Messrs.  Dunstan  and  Short  had  also  shown  that  tho  seeds  of  nux 
vomica  met  with  in  commerce  varied  very  much  in  strength.  There 
were  two  or  three  varieties  known,  tho  Bombay  being  much 
stronger  than  the  others.  If  this  were  the  case  and  the  seeds  were 
mixed,  it  seemed  to  him  that  Mr.  Benger's  suggestion  to  use  the 
liquor  strychnia)  was  a  very  valuable  one,  for  it  would  bo  almOBl 
impossible  for  a  chemist  to  secure  one  particular  kind  of  seed,  and 
thus  it  would  be  very  difficult  to  ensure  a  tincturo  of  uniform 
strength. 
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Mr.  Tanner  said,  that  in  his  experience  Mr.  Siebold's  suggestion 
for  the  preparation  of  tincture  from  the  extract  had  not  proved 
very  satisfactory.  A  large  quantity  of  spirit  was  necessary  to 
dissolve  the  active  principles  from  the  nux  vomica,  and  in  the 
preparation  of  the  extract  evaporation  of  the  menstruum  was  neces- 
sary. When  the  extract  was  re-dissolved  to  form  the  tincture,  it 
did  not  entirely  dissolve,  for  there  was  a  proportion  of  fixed  oil 
found  in  the  extract ;  and  further,  in  the  tincture  made  by  that 
method,  after  being  kept  some  length  of  time,  there  was  a  brown 
deposit  formed  on  the  sides  and  bottom  of  the  vessel,  arising, 
probably,  from  some  changed  resinous  substance. 

Mr.  Conrot  asked  if  he  correctly  gathered  that  the  strongest 
samples  of  tincture  of  nux  vomica  were  those  of  the  highest  specific 
gravity. 

Mr.  Plowman  said  it  was  so  broadly — not  exactly. 

Mr.  Conrot  said,  that  seemed  to  suggest  that  the  rectified  spirit 
of  the  Pharmacopoeia  was  not  a  suitable  menstruum  to  exhaust  the 
nux  vomica  with,  and  that  a  spirit  containing  more  water  would  be 
preferable. 

Mr.  A.  C.  Abraham  observed,  that  formerly  a  weaker  spirit  was 
used,  and  was  now  generally  used  by  foreign  pharmacists.  The 
Dublin  Pharmacopoeia  ordered  proof  spirit ;  the  French  Codex  was 
alcohol  of  80°  =  sp.  gr.  0*864 ;  the  Pharm.  Germanica  spiritus  dilutus, 
sp.  gr.  0-892.  There  was  no  doubt,  he  thought,  that  it  dissolved 
the  active  principles  more  readily  than  rectified  spirit. 

Mr.  Jackson  said  that  the  use  of  a  weaker  spirit  had  been  recom- 
mended at  a  former  meeting  of  the  Conference  by  Mr.  Prescott7 
who  used  a  spirit  of  sp.  gr.  -970,  and  found  it  much  better  than  that 
of  the  official  strength.  In  a  former  communication  on  the  subject 
of  strychnia,  either  to  the  Conference  or  to  the  Chemical  Society, 
Mr.  Shenstone  had  given  a  process  for  separating  strychnia  from 
brucia;  but  from  the  remarks  now  made  it  would  seem  as  if  Messrs. 
Dunstan  and  Short  had  now,  for  the  first  time,  introduced  a  process 
for  the  preparation  of  pure  alkaloids  of  strychnia  and  brucia.  He 
should  be  glad  to  know  if  Mr.  Shenstone's  paper  had  been  over- 
looked. There  had  also  appeared  in  the  Pharmaceuticcd  Journal  a 
notice  of  the  Exhibition  at  Vienna,  in  which  it  was  stated  that 
samples  of  pure  brucia  were  exhibited.  It  would  be  very  interesting 
to  know  by  what  process  they  were  prepared. 

Mr.  Whitley  Williams  said,  if  he  recollected  rightly,  Mr.  Shen- 
stone came  to  the  conclusion  that  no  precipitation  of  strychnia 
succeeded  in  separating  the  strychnine  from  the  brucine,  and  he 
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was  surprised  to  hear  that  this  was  a  precipitation  process.  It  was 
probable  that  the  brucine  was  carried  down,  not,  perhaps,  by  any 
want  of  solubility  of  the  brucine  ferrocyanide,  but  was  occluded  in 
that  peculiar  physical  manner  with  which  chemists  are  unfortunately 
only  too  familiar.  For  instance,  Meyer's  solution  was  alluded  to  as 
a  precipitant  for  the  estimation  of  the  alkaloids,  and  probably  the 
proportion  of  pure  alkaloid  in  a  pure  solution  could  be  estimated 
quite  exactly  by  that  reagent ;  but  if  other  substances  were  present, 
such  as  are  usually  found  in  vegetable  extracts,  the  precipitate 
invariably  carried  down  with  it  much  foreign  matter,  and  he 
believed  that  if  Messrs.  Dunstan  and  Short  had  examined  minutely 
their  ferrocyanide  of  strychnine,  they  would  find  it  still  contained 
brucine. 

Mr.  Reynolds  (Leeds)  begged  to  congratulate  the  President  as 
chief  of  the  school  which  had  sent  this  valuable  contribution  to  phar- 
maceutical research.  There  was  no  more  healthy  indication  of  the 
condition  of  a  school  than  such  bye-products.  The  original  inten- 
tion might  be  the  production  of  successful  students  ;  but  just  as  in 
a  gas  works,  the  bye-products  were  sometimes  more  valuable  than 
the  gas,  so  these  researches  were  most  valuable,  and  it  was  un- 
fortunate that  there  were  not  more  schools  of  pharmacy  in  the 
country  from  which  similar  results  might  arise.  He  trusted  that 
the  acceptance  of  pharmacy  as  a  subject  of  study  at  Owens  College 
would  lead  to  a  multiplication  of  such  contributions  in  future. 

Mr.  Plowman  said  he  could  not  attempt  to  reply  to  any  criticisms 
on  the  papers,  but  in  reply  to  Mr.  Williams  he  might  repeat  a 
sentence  of  the  paper,  which  said — "  As  might  be  anticipated,  the 
strychnine  residues  gave  evidence  of  traces  of  brucine  when  tested 
with  nitric  acid ;  the  brucine  also  contained  traces  of  strychnine. 
These  traces  were  removed  by  reprecipitation." 

The  President  said  he  could  not  allow  the  discussion  to  close 
without  thanking  Mr.  Reynolds  for  his  kindly  notice  of  the  work 
done  by  the  gentlemen  who  had  been  students  in  the  school  of 
pharmacy  of  which  he  had  the  honour  of  being  a  professor ;  but  he 
must  not  give  too  much  credit  to  him  or  his  colleagues  for  this 
work.  The  Council  of  the  Society  had  always  supported  the 
endeavours  of  the  students,  not  only  to  study  the  known,  but  to 
dip  a  little  way  into  the  unknown ;  and  had  encouraged  the  Phar- 
maceutical Students'  Association,  which  had  similar  objects  to  one 
which  existed  many  years  ago  when  he  was  a  pupil  there ;  and  it 
had  done  good  work  in  promoting  original  reseai*ck.  It  was  very 
gratifying  to  him  to  find  men  who  had  been  members  of  the  Students' 
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Association,  and  some  of  whom  had  been  officers,  coming  forward 
and  doing  work  which  commended  itself  to  the  consideration  of  the 
Conference. 


The  next  paper  read  was  on — 

THE    PRESERVATION   OF  MEDICINAL   HERBS   BY 
ENSILAGE. 

By  F.  J.  B.  Quinlan,  M.D.,  M.R.I.A., 

Frofessor  of  Materia  Meclica,  Pharmacology,  and  Therapeutics,  Catholic 
University  ;  Examiner  in  the  same,  Royal  University  of  Ireland. 

Both  the  practising  and  pharmaceutical  branches  of  the  medical 
profession  are  agreed  as  to  the  advantages  of  fresh  medicinal  herbs 
over  the  same  substances  in  a  dried  condition,  and  a  simple  process 
which  would  supply  fresh  herbs  all  the  year  round  has  long  been  a 
desideratum.  In  the  summer  months  of  the  year  fresh  indigenous 
herbs  are  of  course  forthcoming,  but  during  the  remaining  time  our 
resource  has  hitherto  usually  been  herbs  dried  by  being  hung  up  in 
a  loft,  or  perhaps  by  artificial  heat — and  it  is  unnecessary  to  dilate 
here  upon  the  inadequacy  of  herbs  so  treated.  In  the  hands  of  the 
pharmaceutical  worker  they  frequently  fall  into  powder,  and  often 
he  is  unable  to  distinguish  between  geniune  herbs  in  their  dried 
state  and  their  spurious  congeners.  For  example,  I  lately  made  a 
careful  microscopic  examination  of  the  stock  of  Conium  maculatum 
in  the  loft  of  an  eminent  wholesale  establishment,  and  found  that  it 
consisted  mainly  of  2Ethusa  cynajpium,  or  fool's  parsley ;  and  this 
without  the  least  reflection  upon  the  honesty  of  the  establishment, 
for  I  am  certain  that  the  adulteration  arose  partly  from  the  ignor- 
ance of  the  gatherers,  and  partly  from  the  difficulty  of  distinguishing 
between  the  two  plants  in  their  dried  condition.  The  physician 
complains  of  the  inferior  physiological  activity  of  the  tincture  made 
from  the  dried  leaves  ;  for  example,  tincture  of  hyoscyamus,  made 
from  the  fresh  leaves,  will,  if  dropped  into  the  eye,  cause  marked 
dilatation  of  the  pupil ;  whereas  the  tincture  made  from  the  dried 
leaves  causes  no  such  reaction.  In  fact,  I  knew  an  instance  where 
such  tincture  was  returned  with  a  query  whether  it  was  not  tincture 
of  belladonna.  The  first  person  who  directed  my  attention  to  this 
point  was  the  late  Mr.  Donovan,  of  Dublin,  the  eminent  originator 
of  the  solution  of  arsenic,  iodine,  and  mercury,  called  after  him. 
Mr.  Donovan  had  a  tincture  of  digitalis  which  was  much  relied 

i  i 
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upon,  and  ho  told  me  that  in  making  this  tincture  he  brought  the 
alcohol  to  where  the  foxglove  was  growing,  took  the  plant  from  the 
ground,  bruised  it,  and  plunged  it  in  the  spirit.  He  maintained 
that  tinctures,  to  use  his  own  words,  "  should  be  made  from  the  live 
plant,"  and  I  believe  that  he  was  right.  I  may  here  express  my 
doubts  respecting  tinctures ;  they  are  no  doubt  convenient  and 
handy,  but  the  question  arises  whether  the  ethylic  alcohol  extracts 
the  virtues  of  all  herbs — in  the  case  of  laudanum  it  certainly  takes 
up  as  well  the  stimulating  and  injurious  properties  of  the  opium. 
This  is  unanimously  admitted,  and  in  latter  years  this  old  and 
celebrated  tincture  has  for  internal  use  been  almost  superseded  by 
black  drop  (the  manufacture  of  which  has  been  successfully  revived 
in  Dublin),  by  Battley's  sedative,  the  fluid  extract  of  the  Pharma- 
copoeia, and  other  cognate  preparations.  An  effort  has  been  further 
made  to  preserve  the  active  principles  of  fresh  herbs  by  the  "  succi  " 
first*  suggested  to  the  profession  in  1835,  by  Mr.  Squire,  and  by 
the  green  extracts.  The  presexwed  juices  of  conium,  scoparium,  and 
taraxacum  at  once  made  their  mark,  and  those  of  belladonna  and 
hyoscyainus  have  been  added ;  and  it  would  not  be  too  much  to  say 
that  they  have  almost  completely  superseded  the  cognate  tinctures. 
Speaking  of  the  juices,  I  may  express  my  regret  that  the  framers  of 
our  Pharmacopoeia  selected  ethylic  alcohol  for  their  preservation, 
and  not  glycerin  alcohol,  which  would  answer  just  as  well,  and  would 
not  have  an  injurious  effect  in  many  cases  of  internal  irritations. 
The  green  extracts  are  no  doubt  valuable  preparations,  but  it  is  my 
experience  that,  if  made  exactly  according  to  the  Pharmacopoeia, 
they  will  not  keep  through  the  autumn  and  winter.  If,  however,  a 
supply  of  herbs  in  a  practically  fresh  condition  could  be  maintained 
all  the  year  round,  much  benefit  would  accrue  to  the  succi,  the  green 
extracts,  and  to  some  tinctures,  both  in  regard  to  ease  and  simplicit}- 
of  preparation  and  to  efficacy  of  action. 

I  venture  to  bring  under  the  notico  of  the  Conference  a  simple 
plan  of  accomplishing  this  most  desirable  object  by  the  method  of 
ensilage;  and  without  the  delay  of  describing  tho  various  modes 
tried,  I  will  briefly  explain  tho  ono  which  1ms  succeeded  \»  rfeotly. 
In  doing  so  I  must  tender  my  acknowledgments  to  Ur.  John  Evans. 
Apothecary  to  the  Queen  and  n>  the   Prince  of  Wales,  who  placed 

his  pharmaceutical    laboratory  at    my  disposal,  and  had    the  various 

silos  prepared.    The  herbs  in  a  perfectly  fresh  state  are  braised  to 

a    pulp  in  a  mortar,  and   then   placed    in    glass   bottles;   being   well 

tampi-d  down  until  there  is  just  room  for  the  glass  stepper,  which  is 

*  rh'irmactutical  Journal,  vol.  i. 


BRITISH    PHARMACEUTICAL    CONFERENCE.  483 

then  forced  in  so  as  to  exclude  every  particle  of  air,  and  the  whole 
top  is  encased  in  beeswax  softened  by  heat.  This  is  the  best  cap- 
sule :  tar  is  too  dirty,  sealing-wax  is  apt  to  crack,  and  bladder  rots. 
These  bottles  are  now  buried  in  the  ground  at  a  depth  of  three  feet ; 
and  so  treated,  belladonna,  conium,  and  other  herbs  have  kept  for 
four  months  perfectly  sweet  and  fit  for  pharmaceutical  purposes. 
From  what  I  have  seen  of  agricultural  ensilage,  I  have  no  doubt 
that  the  bottled  herbs  would  keep  for  six  or  even  eight  months,  or 
perhaps  longer.  Of  course  every  now  and  then  a  bottle  will  fail 
from  imperfect  manipulation,  and  that  often  without  visible  cause, 
most  likely  from  a  little  air  having  been  left  in.  When  the  bottle 
is  taken  out  of  the  ground  this  failure  is  at  once  rendered  evident 
by  the  spots  of  mildew  appearing  in  the  vegetable.  I  exhibit  two 
specimens  thus  spoiled,  one  wholly  and  the  other  partially  so. 

The  factors  of  the  decomposition  of  vegetables  are  the  putrefactive 
germs  contained  in  the  air,  the  actinic  rays  of  the  sun,  heat,  and 
moisture;  and  their  comparative  influence  is  shown  by  the  follow- 
ing simple  experiment: — Four  bottles  were  filled  with  fresh  leaf 
pulp,  as  already  described,  and  were  closely  corked  ;  the  corks, 
however,  were  not  tied  or  waxed.  Nos.  1  and  2  were  exposed  to 
the  light,  but  not  to  the  direct  action  of  the  rays  of  the  sun,  the 
cork  of  No.  1  being  left  loose  and  that  of  No.  2  being  driven  very 
tightly  in.  No.  3  was  put  beside  the  others  but  covered  by  a  nest 
of  three  earthern  jars,  one  over  the  other,  so  as  to  expose  it  to  the 
same  temperature  but  not  to  light.  No.  4  was  buried  in  the 
ground.  In  thirty-six  hours  there  was  mildew  and  a  putrefactive 
smell  at  the  mouth  of  No.  1,  and  the  cork  of  No.  2  was  blown  clean 
out  by  putrefactive  gas.  In  sixty  hours  there  was  mildew  in  No.  2, 
and  the  cork  of  No.  3  was  loose,  but  No.  4  was  unaffected.  Of 
course  No.  4  would  not  long  remain  so,  as  the  ensilage  was  imper- 
fect. This  experiment  is  useful  as  showing  the  conditions  which 
must  be  avoided ;  and  I  may  add  that  a  locality  shaded  from  the 
sun  must  be  selected,  and  that  no  place  answers  better  than  a 
roofed  shed  with  a  free  circulation  of  air — which  will  keep  the  soil 
quite  dry. 

There  is  a  special  class  of  medicinal  herbs  for  which  ensilage  is 
indispensable,  viz.,  those  which  must  be  used  in  the  fresh  state. 
An  example  of  this  is  the  Galium  Aparine,  which  is  now  much  em- 
ployed as  a  dressing  for  ulcers  and  cancers.  This  plant  is  bruised 
fresh,  made  into  a  kind  of  poultice,  and  placed  upon  the  sore*  By 
ensilage  only  can  it  be  used  in  winter  and  spring. 

*  British  Medical  Journal,  June  lGth  and  July  9th,  1883. 
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It  is  unnecessary,  and  would  here  be  unsuitable,  to  dilate  upon  the 
success  which  farm  ensilage  has  attained  in  the  hands  of  American 
and  continental  agriculturists.  There  is,  however,  nothing  new  in 
the  discovery  or  rather  revival  of  M.  Grouffart.  It  was  practised 
thousands  of  years  ago  by  the  ancient  Egyptians,  and  is  depicted  in 
their  tombs;  it  was  worked  in  Prussia  and  in  Spain  from  time  im- 
memorial ;  and  the  well-known  Irish  potatoe  pit,  which  preserved 
"  the  murphies  "  so  fresh  and  good,  was  a  rude  ensilage.  Still 
more  to  the  point,  however,  is  the  plan  of  our  grandmothers,  of 
preserving  green  gooseberries.  These  worthy  old  ladies,  who  might 
perhaps  give  some  useful  hints  to  the  housekeepers  of  to-day,  used 
to  pack  the  green  gooseberries  tightly  in  tall  wide-mouthed  bottles, 
a  small  quantity  of  water  being  added.  These  bottles  were  placed 
standing  in  a  pan  of  water,  which  was  very  gradually  raised  to  the 
boiling  point.  A  copious  steam  now  rose  from  the  bottles,  partly 
from  the  water  and  partly  from  the  gooseberries ;  and  at  the  right 
moment,  when  the  steam  was  in  full  vent  and  the  water  just  boiled 
away,  the  bottle  was  corked,  withdrawn  from  the  water,  tied 
securely,  and  waxed,  and  without  delay  buried  in  the  ground.  I 
have  frequently  in  the  depth  of  winter  eaten  well-flavoured  goose- 
berry pies  so  produced  ;  and  the  process  is  interesting  as  showing 
the  possibility  of  ensilage  *  on  the  scale  suitable  to  the  wants  and 
capacities  of  the  pharmacist,  whether  on  a  large  or  small  scale. 
Addressing  a  practical  audience,  it  is  of  course  hardly  necessary  to 
add  that  an  ensilage  bottle  once  opened,  like  a  bottle  of  claret,  must 
immediately  be  made  use  of. 


The  President  remarked  that  Dr.  Quinlan  had  raised  several 
questions  besides  the  one  which  gave  the  title  to  the  paper,  such  as 
the  pharmaceutical  value  of  dried  herbs,  the  claims  of  fresh  juice  as 
against  green  extracts,  and  so  on.  He  thought  he  must  decide  that, 
while  thanking  him  for  all  he  had  written,  the  members  must  in 
the  discussion  confine  themselves  to  the  main  point  of  the  preserva- 
tion of  medical  herbs  by  ensilage.  He  was  sure  all  would  agree  in 
giving  Dr.  Quinlan  a  hearty  vote  of  thanks  for  his  paper. 

A  vote  of  thanks  having  been  passed, 

Mr.  Ekin  asked  Dr.  Quinlan  if  ho  had  taken  note  of  the  tempera- 
tures at  which  he  preserved  the  plants.  Ho  understood  him  to  say 
that  success  was  due  to  the  exclusion  of  the  air;  but  he  presumed 

*  Any  reader  desirous  of  secing'a  short  but  sufficient  account  of  the  agricul- 
tural aspect  of  ensilage,  can  refer  to  the  illustrated  pamphlet  by  Mr.  Thomas 
Christie,  F.L.S.      London  :  Christie  &  Co.,  155,  Fenchurch  Street,  E.C.  1883. 
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that  only  meant  outside  infected  air,  because  the  very  process  of 
ensilage  was  dependent  on  a  certain  amount  of  air  being  shut  up  in 
the  green  vegetable.  Some  experiments  had  just  been  published, 
which  were  detailed  to  him  by  the  gentleman  who  made  them, 
before  publication,  and  they  promised  to  throw  a  new  light  on 
the  whole  matter.  This  gentleman  had  experimented  for  years 
on  silos,  and  had  paid  great  attention  to  the  temperature.  He 
found  that  a  certain  fermentation  went  on,  and  the  temperature  of 
the  whole  mass  must  then  be  raised  beyond  50°  C.  when  the  germs 
became  sterile,  and  green  fodder  would  keep  indefinitely.  It  would 
be  quite  possible  to  admit  filtered  air  to  this  fodder  after  it  had 
reached  this  stage,  and  unlike  Dr.  Quinlan,  he  seemed  to  lay  no 
stress  at  all  on  the  exclusion  of  light.  The  failures  which  had 
hitherto  taken  place  arose  from  the  whole  mass  not  having  been 
raised  to  the  necessary  temperature.  There  was  an  immense  field 
for  this  process  pharmaceutically ;  but  it  was  yet  in  its  infancy,  and 
a  great  deal  of  further  observation  was  required.  He  hoped  Dr. 
Quinlan  would  continue  his  researches,  and  report  again  ;  but  it 
occurred  to  him  that  the  fermentation  and  high  temperature  neces- 
sary to  success  would  in  some  cases  act  prejudicially  on  the  active 
principles  of  the  plants. 

Dr.  Symes  said  Dr.  Quinlan  had  done  good  service  by  calling 
attention  to  this  method,  but  he  did  not  think  it  could  fairly  be 
called  ensilage.  As  Mr.  Ekin  had  said,  in  ensilage  as  practised  by 
agriculturists  a  certain  amount  of  air  was  present,  and  fermentation 
ensued,  and  if  that  fermentation  occurred  in  the  bottles  it  would 
probably  be  the  initial  stage  in  the  destruction  of  the  active  prin- 
ciples. The  practice  of  Dr.  Donovan,  which  had  been  cited,  seemed 
to  show  that  herbs  should  not  be  kept  even  in  the  fresh  state  after 
they  had  been  gathered  ;  and  it  was  well  known  that  if  roots  were 
to  be  dried,  the  less  they  were  crowded  together,  and  the  sooner 
they  were  placed  in  a  position  where  they  would  dry  rapidly,  the 
better  they  were  preserved.  He  took  it  the  process  depended  on 
the  exclusion  of  the  air,  and  would  suggest  that  one  of  the  bottles 
should  be  placed  under  the  receiver  of  an  air  pump,  with  some 
arrangement  for  forcing  in  the  stopper  when  the  air  had  been  ex- 
hausted. One  of  the  experiments  quoted  seemed  to  indicate  that 
there  was  some  advantage  in  burying  the  bottles,  but  it  seemed  to 
him  that  if  they  were  sealed  as  perfectly  as  was  described,  and  then 
placed  in  a  cool  dark  place,  the  result  ought  to  be  equally  good. 

Mr.  Stanford  asked  whether  this  process  did  not  alter  the 
medicinal  character  of  the  plants ;  because  in  all  the  agricultural 
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specimens  he  had  seen,  the  fodder  was  quite  different  to  the  original 
plants.  He  should  think  an  ensilaged  plant  would  differ  as  much 
from  the  original  as  sauerkraut  from  cabbage. 

Mr.  Plowman  asked  whether  the  statement  that  tincture  of  hyos- 
cyamus  made  from  the  fresh  leaves  dropped  into  the  eyes  caused 
dilatation  of  the  pupil,  whereas  that  made  from  dried  leaves  did 
not,  was  founded  on  observation. 

Dr.  Quinlan  said  the  statement  was  founded  on  his  own  experi- 
ments. 

Mr.  Plowman  said  he  was  about  to  remark  that  hyoscyamus 
leaves  varied  very  much  in  quality.  The  mydriatic  action  was  due  to 
one  or  more  alkaloids,  and  it  seemed  almost  incredible  that  a  tincture 
of  fresh  leaves  should  possess  this  action,  while  a  tinctm*e  of  the  same 
leaves  carefully  dried  at  a  low  temperature  should  have  the  natural 
alkaloidal  salts  so  altered  that  this  action  should  be  destroyed. 

Mr.  Holmes,  referring  to  Galium  aparine,  asked  if  Dr.  Quinlan 
considered  it  to  be  as  active  in  the  ensilaged  state  as  when  fresh. 
He  should  also  like  to  know  if  Dr.  Quinlan  had  formed  any  opinion 
as  to  what  the  preservation  was  due.  It  was  understood  that  in 
ordinary  ensilage  a  small  amount  of  alcohol  was  formed,  which 
would  naturally  act  as  a  preservative. 

Mr.  Willmott  suggested  that  Dr.  Quinlan  should  continue  his 
experiments.  It  must  be  a  difficult  matter  to  expel  the  air  com- 
pletely from  the  bottles  ;  and  even  then  it  was  a  question  how  far 
the  elements  'of  decomposition  were  present  in  the  plant  itself. 
Some  time  ago  he  had  occasion  to  carry  out  some  experiments  in 
which  it  was  necessary  to  exclude  the  air,  and  to  expose  the  product 
to  a  considerable  temperature,  and  found  that  a  higher  point  than 
that  mentioned  by  Mr.  Ekin  was  necessary.  It  was  a  question  how 
far  this  would  affect  the  qualities  of  the  plant. 

Dr.  Quinlan  said  it  would  be  evident  from  the  character  of  the 
paper  and  the  time  when  he  commenced  the  investigation  that  he 
did  not  bring  this  forward  as  a  completed  communication,  but 
simply  as  one  worthy  of  inquiry  and  discussion.  The  question 
was  in  its  infancy,  and  his  principal  reason  for  now  introducing  it 
was  in  order  to  get  additional  light  upon  it  from  the  various 
scientific  and  practical  men  before  whom  it  was  read.  That  ex- 
pectation had  been  amply  fulfilled,  and  he  should  now,  he  hoped, 
be  able  to  carry  on  the  investigation  to  a  complete  and  satisfactory 
result.  Next  year  he  trusted  to  have  the  opportunity  of  stating 
further  results,  obtained  with  the  advantage  of  the  suggestions 
which  had  now  been  made.     He  might  tell  Mr.  Ekin  that  he  was 
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quite  aware  of  the  importance  of  temperature.  He  was  induced  to 
take  up  the  matter  from  seeiug  ensilage  going  on  in  Belgium  last 
summer,  and  there,  after  the  stuff  had  been  cut,  tamped  down  and 
covered,  they  occasionally  ran  a  tube  down  into  it  with  a  ther- 
mometer, and  if  the  temperature  was  above  a  certain  point  it  was 
known  that  the  silo  was  "  done  for."  Of  course  the  only  object  of 
excluding  air  was  to  exclude  germs,  in  the  same  way  as  the  old 
surgeons,  who  knew  nothing  about  germs,  always  endeavoured  to 
exclude  the  air  from  a  wound  ;  he  should  not  have  any  objection  to 
filtered  air  entering  the  bottles.  Dr.  Symes's  suggestion  about  the 
air-pump  was  very  valuable,  and  he  would  endeavour  to  act  upon 
it ;  and  he  would  also  place  registering  thermometers  in  the  bottles 
buried  in  the  ground.  He  found  that  there  was  a  distinct  advan- 
tage in  burying  the  bottles.  Mr.  Stanford's  question  was  one  which 
he  could  not  as  yet  even  approach,  not  having  had  an  opportunity 
of  testing  the  medicinal  character  of  tbe  herbs  so  preserved.  This 
was  the  keystone  of  the  arch,  and  if  it  fell  out  he  would  take  care 
to  report  the  collapse  which  would  follow.  The  fermentation  and 
sweet  taste  which  arose  in  ensilage  was  well  known  to  every  one. 
He  was  obliged  to  Mr.  Plowman  for  putting  the  question  he  had, 
and  might  state  further,  that  the  two  samples  of  tincture  of  hyos- 
cyamus  were  obtained  from  Dr.  Evans's  establishment,  and  were 
both  made  from  the  biennial  plant,  in  one  case  fresh,  and  in  the 
other  dry.  The  one  made  from  the  green  plant  caused  dilatation  of 
the  pupil ;  and  a  case  occurred  where  the  tincture  was  sent  back 
with  a  query  whether  it  was  not  tincture  of  belladona.  The 
question  whether  decomposition  took  place  could  only  be  solved  by 
further  experiment.  He  thought  probably  some  herbs  would  silo 
well,  some  middling,  and  others  not  at  all,  but  he  should  continue 
the  experiments  and  report  the  result  next  year. 


The  next  paper  read  was  on — 

THE  MULLEIN  PLANT. 
By  F.  J.  B.  Quinlan,  M.D.,  M.R.I.A., 

Professor  of  Materia  Medlca,  Pharmacology,  and  Therapeutics,  Catholic 
University ;  Examiner  in  same,  Boyal  University  of  Ireland. 

The  therapeutic  action  and  properties  of  the  mullein  plant  have 
been  thoroughly  discussed  in  the  medical  journals,  and  it  is  my 
intention,  therefore,  on  the  present  occasion  to  view  it  in  its  pharma- 
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ceutical  aspect  only.*  As  this  drug  is  new  in  pharmacy,  I  may 
mention  that  in  the  early  stages  of  pulmonary  consumption  it  has 
a  distinct  weight-increasing  and  curative  power,  similar  to  that  of 
cod-liver  oil  or  of  Russian  koumiss  ;  and  that  it  is  superior  to  either 
in  the  point  of  view  of  comfort  to  the  patient.  The  repulsion  and 
even  disgust  with  which  cod-liver  oil  is  swallowed  by  multitudes 
of  invalids  is  well  known ;  and  the  fact  that  many  thousands  of 
gallons  are  annually  thus  consumed  is  a  sure  proof  of  the  potency 
of  a  medicine  which,  however,  many  phthisical  invalids  are  unable 
to  swallow  at  all.  Koumiss,  as  made  at  Samara,  in  Russia,  from 
the  milk  of  mares,  is  very  agreeable,  and  is  a  better  weight-increaser 
than  even  cod-liver  oil.  It  will  not,  however,  bear  travelling ;  and 
to  go  through  the  koumiss  cure  the  sufferer  must  accomplish  the 
long  and  tedious  journey  to  Samara,  in  Southern  Russia. -J-  The 
koumiss  manufactured  in  these  countries  from  cow's  milk  is,  for 
the  chemical  and  physiological  reasons  adduced  by  Dr.  Carrick",  a 
very  ineffectual  substitute  for  its  Russian  namesake,  made  from  the 
milk  of  the  mare.  Mullein  is,  as  I  shall  presently  show,  a  very 
palatable  and  agreeable  remedy,  and  is  much  liked  by  the  patients, 
and  has,  I  believe,  a  great  future  of  usefulness  before  it.  I  have 
found  it  equal  to  cod-liver  oil ;  of  Russian  koumiss  I  have  no 
personal  experience. 

There  are  five  mulleins,  all  belonging  to  the  natural  order  of 
Scrophulariacea3,  but  the  one  to  which  I  refer  is  the  great  mullein, 
the  Verbasctim  thapsus  of  the  botanist,  and  the  cluneal  mlnnpej 


*  British  Medical  Journal,  January  27th,  February  10th  and  24th,  and  March 
3rd,  1883 ;  Medical  Record,  March,  1883 ;  Therapeutic  Gazette,  March,  1883  ; 
Australian  Medical  Journal,  April,  1883;  Medical  Press  and  Circular,  February 
7th,  1883. 

t  For  an  interesting  account  of  this  cure,  see  the  treatise  by  Dr.  G.  Carrick. 
Blackwood  &  Sons,  London,  1881. 

I  The  Irish  name  of  mullein  means  a  remedy  good  for  asthma  or  cough  ;  for 
it  is  a  curious  circumstance  that  pulmonary  consumption  appears  to  have  been 
almost  unknown  among  the  aboriginal  Irish.  Alone  in  Western  Europe,  Ireland, 
on  account  of  its  remote  situation,  did  not  become  a  part  of  theEomau  Empire  ; 
a  circumstance  to  be  regretted,  inasmuch  as  it  deprived  her  of  the  benefits  of 
Roman  civilization,  which  has  everywhere  it  reached  left  enduring  landmarks. 
The  Eoman  military  authorities  contemplated  the  conquest  of  Ireland,  and 
were  actually  preparing  one  legion  for  the  purpose,  when  the  appearance  of 
barbarians  on  their  eastern  frontier  caused  the  Imperial  government  to  concen- 
trate their  troops  and  withdraw  from  Britain.  Consequently  the  English 
invasion  of  Ireland  in  the  12th  century  found  the  people  very  much  in  the  same 
condition  that  Julius  Cresar  found  their  British  congeners — a  thinly  inhabited 
country,  with  scarcely  any  tillage,  and  wbere  the  population  passed  their  lives 
almost  entirely  in  the  open  air,  and  subsisted  on  their  flocks  and  herds. 
Experience  has  shown  that  among  such  a  people,  as  among  the  Tartars  of  to- 
day, pulmonary  consumption  is  almost  unknown  ;  and  recent  German  researches 
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of  the  ancient  Irish  medical  writers,  who  make  frequent  allusion  to 
it  in  the  MSS.  in  our  Irish  collections.  It  is  delineated  in  plate 
1437,  vol.  vi.  of  Sowerby's  "  British  Botany,"  and  in  the  same 
volume,  page  110,  it  is  stated  that  the  great  mullein  "  is  rather 
sparingly  distributed  over  England  and  the  South  of  Scotland." 
In  Ireland  it  has  been  always  carefully  cultivated,  and  in  many 
places  upon  a  very  large  scale,  in  obedience  to  a  steady  demand  by 
phthisical  sufferers.  It  is  on  sale  in  most  of  the  medical  establish- 
ments in  Dublin  and  throughout  Ireland,  and  it  is  seldom  that  you 
will  find  an  Irish  newspaper  in  whose  advertising  columns  it  is  not 
offered.  Still,  it  is  not  in  the  Pharmacopoeia,  nor  was  it  formally 
recognised  by  the  medical  profession  until  the  present  year ;  the 
only  official  preparations  of  it  known  to  me  being  the  fluid  extract 
of  the  leaves  and  the  same  of  the  root,  preparations  which  I  have 
tried  on  a  large  scale,  and  to  which  I  shall  presently  allude.  Dr. 
John  Evans  supplies  the  succus  and  the  fresh  leaves. 

The  mullein  is  a  hardy  biennial  plant,  with  a  thick  stock  from 
18  inches  to  4  feet  high,  with  very  peculiar  large  woolly  and 
mucilaginous  leaves,  and  a  long  flower-stalk  with  ugly  yellow  and 
nearly  sessile  flowers.  The  leaves  are  best  gathered  in  the  late 
summer  or  autumn,  from  the  biennial  plant,  shortly  before  it 
flowers.  In  former  times  the  mullein  appears  to  have  been  esteemed 
as  a  remedy  for  diarrhoea,  and  Dioscorides,  Culpepper,  and  Gerarde 
favourably  allude  to  it  in  this  regard. 

The  old  Irish  method  of  administering  it  was  to  take  4  ounces  of 
the  fresh  leaves,  or  a  corresponding  quantity  of  the  dry,  and  place 
them  in  a  pint  of  fresh  cow's  milk.  This  was  now  boiled  for  ten 
minutes,  strained,  a  little  sugar  added,  and  the  mullein  milk  drunk 
while  still  warm.  This  dose  is  soothing  and  grateful  to  the  prse- 
cordia,  and  phthisical  sufferers  like  it,  and  experience  a  want  when 
it  is  withheld.  The  superiority  of  the  fresh  leaves  is  very  marked  ; 
and  the  dose  ought  to  be  taken  twice  or  three  times  a  day.  When 
the  leaves  are  not  available,  the  next  best  resource  is  the  juice, 
fortified  with  a  little  spirit  or  glycerine,  or  fluid  extract  of  the 
leaves.  The  fluid  extract  of  the  root  yields  good  results,  but  I 
prefer  the  other.  The  taste  of  the  succus  verbasci,  or  of  either  of 
the  extracts,  is  per  se  disagreeable ;  but  can  be  completely  masked 
by  the  addition  of  some  Gruinness's  porter,  which  acts  as  a  slight 
adjuvant,  and  forms  an  agreeable  mixture.     The  best  method  of  all 


explain  the  reason  why.    Of  course  exposure  pulmonary  diseases  were  common 
enough  among  the  Irish  aborigines,  and  for  them  the  mullein  was  employed. 
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is  the  fresh  leaves  boiled  in  milk ;  but  sometimes  in  advanced  cases 
with  delicate  stomachs,  so  much  milk  decoction  is  found  to  be  heavy. 
In  that  event  it  is  necessary  to  first  peptonize  the  milk  with  pan- 
creatic fluid,  and  to  add  a  pinch  of  sodium  bicarbonate.  The  mul- 
lein decoction  made  with  peptonized  milk  digests  at  once,  and  the 
slight  bitterness  of  the  peptone  is  completely  covered  by  the  taste 
of  the  mullein.  In  advanced  cases  of  consumption  the  mullein, 
although  powerless  to  cure,  relieves  the  cough  and  diarrhoea,  and 
thus  leaves  the  stomach  free  for  nourishment ;  in  fact,  it  is  itself 
looked  upon  by  the  patient  more  as  a  food  than  as  a  medicine. 

Mullein  is  one  of  the  herbs  which  I  have  ensilaged,  and  I  trust 
by  that  means  to  keep  it  fresh  and  fit  for  the  milk  decoction  all  the 
year  round.  I  may  here  allude  to  a  remotely  possible  source  of 
risk  connected  with  it  on  account  of  the  resemblance  of  very  young 
mullein  leaves  to  young  leaves  of  foxglove.  I  know  an  instance  in 
which  a  gardener  during  the  present  season  actually  transplanted 
a  very  young  plant  of  foxglove  into  a  mullein  bed.  Of  course  later 
on  this  resemblance  would  not  deceive  the  most  inexperienced. 


The  President  having  moved  a  vote  of  thanks  to  Dr.  Quinlan, 

Mr.  Holmes  asked  whether  the  specimen  of  the  plant  exhibited 
was  the  same  as  was  used  in  the  experiments  described,  because  it 
appeared  to  him  not  to  be  Verbascum  thapsus,  which  had  a  much 
more  woolly  surface. 

Dr.  Quinlan  said  that  the  plant  was  usually  more  woolly ;  the 
specimen  was,  however,  the  Verbascum  thapsus. 

Mr.  Conrot  asked  if  the  cultivated  plant  was  ecmal  to  the  wild 
plant  in  its  medicinal  properties,  for  many  plants  lost  in  thera- 
peutical value  by  cultivation.  He  should  also  like  to  ask  whether 
the  Doctor  had  satisfied  himself  that  the  beneficial  results  were 
attributable  to  the  mullein,  and  not  to  the  milk  in  which  it  was 
taken  or  the  stout  which  followed  it. 

Mr.  H.  "Wyatt  said  this  plant,  though  comparatively  little  known 
in  the  north  of  England,  was  much  valued  in  some  parts  of  the 
Midland  Counties  as  a  horso  and  cattle  medicine,  and  particularly 
in  Ireland.  A  great  portion  of  the  working  population  of  Bootle 
came  from  Ireland,  and  it  was  from  them  he  first  heard  of  it  being 
used  as  a  domestic  remedy  in  consumption.  When  it  was  known 
ho  had  some  in  his  garden,  the  out-patients  of  the  Bootle  hospital 
frequently  asked  him  for  it,  and  it  was  in  his  capacity  as  dispenser 
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to  that  institution  that  he  witnessed  the  beneficial  effects  and 
became  acquainted  with  the  peculiar  method  of  preparing  it  with 
milk,  the  only  way  by  which  the  nauseous  taste  is  masked.  He  did 
not  think  there  was  much  doubt  about  the  specimen  exhibited  being 
the  real  plant,  as  it  corresponded  very  well  with  five  plants  he  had, 
making  allowance  for  the  difference  which  he  found  cultivation 
made  in  the  margin  of  the  leaf.  His  firsb  plant  came  up  spon- 
taneously, and  it  seemed  identical  with  specimens  he  had  since 
obtained  from  Warwickshire.  His  old  Irish  gardener  never  would 
admit  the  plant  was  ugly,  and  once  remarked  to  him,  "  Sure  it's  not 
such  an  ugly  plant ;  for  there's  one  bright  baby  always  at  the  top 
of  it;"  referring  to  a  peculiarity  in  its  mode  of  flowering;  it 
always  had  a  bright  ring  of  flowers  round  the  top  of  the  spike. 

Mr.  Borland  said  it  was  hardly  correct  to  say  that  this  plant  had 
only  lately  come  into  use  medicinally,  for  he  found  it  was  used  for 
almost  all  the  ailments  to  which  Dr.  Quinlan  referred,  as  far  back 
as  1753,  and  was  mentioned  in  an  old  dispensatory  written  by 
Dr.  James  at  that  date.  It  was  not,  of  course,  recommended  as  a 
substitute  for  cod-liver  oil,  that  not  being  known. 

Mr.  Willmott  hoped  Dr.  Quinlan  would  state  the  source  from 
which  these  plants  could  best  be  obtained. 

Mr.  Atkins  asked  if  the  plant  was  popularly  used  in  Ireland  for 
pulmonary  diseases. 

Dr.  Quinlan  said  it  was,  and  was  curative  in  the  earlier  stages 
and  palliative  in  the  later.  The  objection  raised  by  Mr.  Conroy  that 
the  beneficial  effects  noticed  might  be  due  to  the  milk  or  the  stout 
was  one  which  had  been  mentioned  again  and  again,  but  he  had 
been  able  to  bring  forward  a  number  of  experiments  showing  that 
where  the  milk  or  stout  was  administered  without  mullein,  there 
was  no  such  weight-increasing  power  shown  ;  he  could  not,  how- 
ever, here  go  at  length  into  that  question,  which  was  really  a  medical 
one.  He  agreed  with  Mr.  Borland  that  this  plant  had  been  used 
long  ago,  for  it  was  mentioned  by  Culpepper,  Gerarde,  and  other 
writers ;  but  it  had  died  out,  and  the  profession  had  ceased  to 
employ  it,  and  its  use  was  only  kept  up  amongst  the  Irish  humbler 
classes.  Whether  the  wild  or  cultivated  plant  was  the  better,  he 
could  not  say  positively,  but  as  far  as  he  could  judge  they  were 
equally  good.  The  demand  in  Ireland  was  so  great  that  the  supply 
of  wild  plants  was  not  sufficient  to  meet- it,  and  it  was  cultivated  on 
a  very  large  scale.  It  fetched  a  good  price,  2d.  or  3d.  per  plant. 
As  to  the  mode  of  using  it,  the  only  really  good  preparation  was 
the  one  he  had  mentioned,  boiling  it  in  milk ;  when  boiled  in  water 
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it  would  no  doubt  be  equally  useful,  but  its   taste  would  be  so 
nauseous  tbat  it  would  not  be  readily  taken. 
The  Conference  then  adjourned. 


On  Wednesday  morning,  the  Conference  re-assembled  at  half- 
past  ten. 

The  Late  Mr.  Atherton. 

The  President  said  he  had  just  received  an  intimation  of  the 
decease  of  an  old  friend  of  the  Conference,  one  of  its  earliest  sup- 
porters— a  man  who  was  local  secretary  of  the  third  meeting,  at 
Nottingham,  and  one  who  by  his  tact  and  energy  did  much  towards 
the  success  of  the  meeting,  and  towards  floating  the  then  young 
Pharmaceutical  Conference.  It  was  mainly  to  his  powers  of 
organization  that  the  first  Annual  Exhibition  of  Pharmaceutical 
Appliances  was  held  in  connection  with  the  Conference.  He  was 
sure  every  member  of  the  Conference  would  join  with  him  in  deep 
regret  at  the  loss  of  John  Henry  Atherton. 


A  paper  was  then  read,  entitled — 

ADDITIONAL  NOTES   ON  THE   BITTER    PRINCIPLE    OF 

HYMENODICTYON    EXCELSUM. 

By  W.  A.  H.  Naylor,  F.C.S. 

In  a  paper  read  at  an  evening  meeting  of  the  Pharmaceutical 
Society  in  April  last,  I  had  the  honour  of  presenting  a  preliminary 
account  of  an  inquiry  undertaken  with  the  object  of  ascertaining 
the  nature  of  the  bitter  principle  of  the  dried  bark  of  Hymenodictyon 
excelsum.  In  this  communication  were  embodied  results  which 
show  that  the  investigation  was  pursued  to  an  extent  which  led  to 
the  discovery  of  an  alkaloidal  substance,  the  existence  of  which  was 
deemed  to  supply  an  unequivocal  answer  to  the  question  at  issue. 
It  also  coutained  by  inference  the  affirmation  that  the  bitterness  of 
this  particular  bark  was  not  due  to  oesculin,  or  to  its  decomposition 
product,  ajsculetin,  as  alleged  by  Broughton,  who  had  previously 
examined  it.  Further,  it  gave  a  description  of  its  general  pro- 
perties and  its  behaviour  towards  certaiu  reagents.  In  addition, 
such  data  were  supplied  as  it  was  thought  might  afford  au  insight 
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into  its  constitution.  The  conclusion  arrived  at  was  to  the  effect 
that  it  bore  a  relation  to  either  beberine  or  the  amorphous  alkaloid 
of  cinchona  or  paricine,  by  comparison  among  -which  the  last  en- 
joyed the  largest  degree  of  favour. 

And  now  having  hastily  glanced  at  the  facts  hitherto  obtained, 
it  may  be  permitted  me  to  remark  that  in  fulfilment  of  a  promise 
made  at  the  time  of  these  results,  I  have  meanwhile  more  com- 
pletely investigated  the  subject,  and  these  additional  notes  are 
submitted  as  a  sensible  advance  upon  our  knowledge  of  the  bitter 
and  probably  active  principle  or  principles  of  this  valuable  drug. 

Method  of  Extracting  the  Alkaloid. — Three  methods  were  ex- 
perimented with  for  extracting  the  alkaloid.  The  first  differed  only 
from  that  previously  employed  in  respect  of  the  process  used  for 
purifying  the  crude  base.  This  consisted  essentially  in  mixing  the 
finely  powdered  bark  with  one-fourth  of  its  weight  of  lime,  and 
converting  into  a  thick  paste  with  water.  The  mixture  was  dried 
and  exhausted  with  90  per  cent,  alcohol.  The  percolate  was 
acidified  with  dilute  sulphuric  acid,  the  alcohol  recovered  by  distil- 
lation, and  the  residue  treated  with  hot  water.  From  experiments 
with  this  solution  it  was  found  that  the  addition  of  carbonate  of 
ammonium  caused  a  black  precipitate,  which  was  assumed  to  be 
a  decomposition  product.  After  filtration  caustic  soda  was  added, 
when  a  feebly  coloured  gelatinous  precipitate  fell.  The  whole  of 
the  remaining  solution  was  similarly  treated.  The  crude  alkaloid 
from  caustic  soda  was  dissolved  in  ether,  and  the  ethereal  solution 
poured  into  large  quantities  of  light  petroleum  spirit  and  allowed 
to  stand.  By  this  treatment  reddish  flocks  at  first  separated  out, 
which  subsequently  agglomerated  and  deposited.  The  alkaloid  was 
recovered  by  distillation,  redissolved  in  dilute  sulphuric  acid,  and 
reprecipitated  with  caustic  soda,  and  purified  by  solution  in  ether. 

The  second  method  was  more  simple,  and  consisted  in  exhausting 
with  chloroform  the  mixture  of  lime  and  bark  dried  at  a  low 
temperature,  and  withdrawing  the  alkaloid  from  solution  by  agita- 
tion with  weak  sulphuric  acid.  From  this  acid  solution  the  alkaloid 
was  separated  by  caustic  soda.  To  obtain  it  in  a  state  of  purity  it 
was  only  necessary,  after  washing  it  thoroughly,  to  take  it  up  in 
ether,  evaporate,  and  subject  the  residue  once  more  to  the  same 
operation. 

The  third  method  contemplated  the .  extraction  of  the  alkaloid 
by  the  use  of  oxalic  solution,  but  from  the  difficulty  experienced  in 
effecting  a  complete  removal  of  the  colouring  matter  from  the  pro- 
duct, the  process  was  abandoned.     In  instituting  a  comparison  of 
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the  respective  merits  of  the  three  methods,  the  second  deserves  the 
preference  when  adjudged  on  the  basis  of  purity  of  product  rather 
than  that  of  quantity  in  regard  to  yield. 

Description  of  the  Alkaloid. — In  the  moist  condition,  as  obtained 
by  precipitation  with  caustic  alkali,  it  is  a  gelatinous  mass  of  a 
cream  colour  and  greedy  of  water,  which  it  retains  with  extreme 
tenacity.  By  exposure  it  shortly  acquires  a  decided  yellow  colour, 
which  deepens  with  increase  of  temperature,  and  passes  into  a  light 
brown  at  100°  C.  It  has  a  persistently  bitter  taste,  which  is  more 
quickly  perceived  when  in  solution  than  when  in  the  solid  state. 
It  is  readibly  soluble  in  alcohol,  ether,  chloroform,  benzol,  and 
light  petroleum  spirit.  On  evaporation  of  its  ethereal  solution  at  a 
slightly  elevated  temperature,  it  separates  out  in  the  form  of  oily 
drops.  If  the  heat  be  continued  beyond  that  required  for  the  com- 
plete evaporation  of  the  ether,  the  oily  drops  coalesce,  and  the  whole 
assumes  the  character  of  a  soft  sticky  resin.  It  commences  to  fuse 
at  C)6°  C.,  [and  at  70°  C.  it  will  flow  with  ease  sufficient  to  admit 
of  its  transference  to  another  vessel.  It  neutralizes  acid  completely, 
and  the  solutions  are  not  fluorescent.  It  refuses  to  yield  crystal- 
lizable  salts  with  nitric,  hydrochloric,  acetic,  sulphuric,  phosphoric, 
and  hydrobromic  acids.  Its  solution  in  hydrochloric  acid  is  pre- 
cipitated by  nitric  acid,  sodium  nitrate  and  phosphate,  potassium 
iodide,  ferro  and  ferridcyanide  and  bichromate,  and  mercuric  chlo- 
ride, in  addition  to  the  usual  alkaloidal  reagents.  Potassium 
sulphocyanide,  added  in  excess  to  a  neutral  solution  of  the  base  in 
acetic  acid,  gives  reddish  yellow  oily  drops.  A  feebly  acid  solution 
gives  with  bromine  a  bright  yellow  precipitate,  and  with  solution 
of  chlorinated  lime  a  white  precipitate  unaffected  by  ammonia.  A 
two  per  cent,  solution  in  90  per  cent,  alcohol  is  optically  inactive. 

Composition  of  the  Alkaloids. — For  determining  the  composition 
of  the  alkaloid  two  series  of  combustions  were  made.  The  one 
from  the  base  obtained  by  the  lime  process,  the  other  from  the 
products  resulting  from  the  chloroformic  extraction.  It  was  first 
of  all  ascertained  that  the  alkaloid  suffered  no  loss  between  100° 
and  110°  C.  This  was  regarded  as  trustworthy  evidence  that  it 
becarno  anhydrous  above  100°  C,  and  in  more  than  one  instance  its 
combustion  afforded  satisfactory  proof  of  its  stability  at  100°  C. 
It  may  be  stated  that  in  every  case  the  body  was  burnt  with  cupric 
oxide  in  presenco  of  metallic  copper  in  a  stream  of  oxygen.  The 
products  obtained  by  the  lime  process  (1)  and  by  chloroformic 
extraction  (2)  respectively,  after  purification  by  ether,  gave  as  a 
mean  tho  following  numbers  : — 
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(1)  (2) 

Carbon 7702      .       77-4"> 

Hydrogen 11-02      .       10-82 

As  the  products  of  ckloroformic  extinction  (2)  gave  a  slightly 
higher  percentage  of  carbon,  its  nitrogen  was  alone  estimated.  Two 
determinations  were  made  by  the  method  of  measurement.  In  one 
experiment  *364  gram  of  alkaloid  gave  34'2  c.c.  of  gas,  which,  when 
corrected  for  temperature,  pressure,  and  tension  of  aqueous  vapour, 
was  found  to  be  equivalent  to  11*32  per  cent,  of  nitrogen.  The 
platinum  compound  was  next  prepared  and  examined.  To  a  solu- 
tion of  the  purified  alkaloid  in  hydrochloric  acid  perchloride  of 
platinum  was  added  to  complete  precipitation.  The  double  com- 
pound was  thoroughly  washed  with  warm  water  and  dried  at 
105°  C.  "When  moist  it  was  yellow,  when  dry  reddish  yellow.  It 
was  appreciably  soluble  in  boiling  water,  from  which  it  separated 
on  cooling  in  a  granular  condition.  On  ignition  it  left  25 '27  per 
cent,  of  platinum.  A  determination  of  its  chlorine  yielded  27*70 
per  cent.  From  these  results  the  following  formula  has  been 
deduced  for  the  alkaloid,  C24,  H40  ~N3.  For  the  purpose  of  ready 
comparison  the  results  obtained  are  placed  by  the  side  of  those 
theoretically  yielded  by  this  formula  : — 


Carbon     . 

Hydrogen. 

Nitrogen  . 

Pt  compound    . 

CI  in  Pt  compound 


Found.  C21H1QN.a 

77-45  .  77-83 

10-92  .  10-81 

11-32  .  11-35 

25-27  pt.  .  25-24  pt. 

27-70  .  27-22 


The  platinum  salt  will  therefore  have  the -formula  C^  H40  N".. 
2HClPtCL±. 

For  the  alkaloid  I  propose  the  name  "  hymenodictyonine."  Its 
main  peculiarity  is  the  absence  of  oxygen  in  its  constitution,  and 
thereby  it  adds  one  more  to  a  numerically  small  class  whose  natural 
bases  are,  perhaps  with  one  exception,  volatile. 

The  salts  of  the  hydrochlorate  and  nitrate  have  been  prepared, 
and  their  study  has  already  commenced. 

The  determination  of  their  composition  and  that  of  certain  deriva- 
tives of  the  alkaloid  are  engaging  my  attention,  and  I  hope  shortly 
to  be  able  to  publish  an  account  of  them.  It  is  also  extremely 
desirable  that  the  physiological  action  of  the  alkaloid  should  be  put 
to  the  test.  In  regard  to  this  point,  it  may  be  recorded  that  a 
gentleman  having  incidentally  tasted  a  little  of  the  alkaloid  equal  in 
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size  to  a  pin's  Lead,  experienced  flushing  of  the  face,  followed  by 
giddiness  and  frontal  headache. 

In  addition  to  the  alkaloid,  an  indifferent  pi'inciple  has  been 
obtained  from  the  bark.  It  was  associated  with  the  first  pre- 
cipitate of  crude  alkaloid  produced  by  the  caustic  soda  in  the  lime 
process.  It  was  observed  from  its  remaining  insoluble  when  the 
alkaloid  was  treated  with  strong  alcohol  or  ether.  Repeated  boiling 
with  alcohol  left  it  almost  colourless.  It  then  presented  the  appear- 
ance of  tannic  acid.  A  microscopical  examination  showed  it  to 
consist  of  micaceous  scales.  It  has  a  pure  bitter  taste,  quite  distinct 
in  character  from  the  bitter  of  the  alkaloid.  It  is  sensibly  soluble 
in  hot  alcohol,  but  not  in  ether  or  chloroform,  and  is  readily  dis- 
solved by  dilute  acids,  from  which  it  is  precipitated  by  caustic 
alkalies.  In  reaction  it  is  neutral.  Nitrogen  does  not  enter  into 
its  constitution.  It  appears  to  be  a  neutral  principle,  and  possibly 
may  be  a  decomposition  product  of  a  glucoside.  It  was  dried  at 
105°  and  burnt,  when  it  gave  the  following  numbers,  which  closely 
correspond  to  the  formula  C25  H49  07  : — 


Found. 
(1)                (2) 

Theory. 
(CI5H1907). 

Carbon  . 

65-00        64-84 

65-07 

Hydrogen 

10-76        10-50 

10-62. 

Whether  this  body  be  an  educt  or  a  product  cannot  at  present 
be  definitely  asserted,  and  until  this  point  has  been  ascertained  it 
has  been  thought  advisable  not  to  designate  it  by  any  particular 
name. 

The  conclusion  to  be  drawn  from  these  results  appears  to  be  that 
the  bitterness  of  the  dried  bark  of  Hymenodictyon  excelsum  is  due  in 
part,  if  not  in  the  main,  to  the  existence  of  an  alkaloid  whose  com- 
position is  represented  by  the  empirical  formula,  Co^H^Ng.  In 
part  too  its  bitterness  may  be  due  to  the  neutral  principle  having 
the  composition  C25H1907,  or  to  a  substance  of  which  it  may  be  a 
product  of  decomposition. 

There  now  remains  to  me  the  pleasing  duty  of  acknowledging 
the  assistance  which  my  friend  Mr.  T.  G.  Nicholson  has  rendered 
me  in  the  prosecution  of  this  investigation. 


The  President  proposed  a  vote  of  thanks  to  Mr.  Naylor.  He 
thought  his  expectation  that  he  had  made  a  distinct  advance  in  the 
knowledge  respecting  the  bitter  and  probably  active  principles  of 
this  drug  was  thoroughly  well  founded.     It  was  to  be  regretted 
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that,  as  he  stated,  the  salts  refused  to  crystallize,  but  it  was  to  be 
hoped  that  they  would  reconsider  their  decision  and  succumb  to  the 
irresistible  coaxing  of  Mr.  Naylor  at  some  future  time. 

The  vote  of  thanks  having  been  passed — 

Mr.  Dott  inquired  if  Mr.  Naylor  considered  the  formulas  he  had 
given  for  the  alkaloidal  and  neutral  principles  were  probable,  seeing 
they  both  contained  an  uneven  number  of  perissad  atoms. 

Mr.  Williams  wished  to  ask  Mr.  Naylor  if  he  analysed  the 
volatile  alkaloids  as  well  the  solid,  and  found  the  numbers  the 
same  in  both  cases ;  because,  as  he  distilled  it  with  caustic  potash, 
he  should  imagine  that  the  product  of  distillation  of  the  solid 
alkaloids  in  the  presence  of  caustic  potash  would  probably  be  very 
different  from  the  body  he  started  with. 

Mr.  Holmes  asked  whether  the  results  obtained  by  Mr.  Naylor 
threw  any  light  on  the  constitution  of  quinine.  This  plant  belonged 
to  the  same  natural  order  as  the  cinchonas.  Mr.  Naylor  mentioned 
some  decomposition  products  having  a  peculiar  odour,  and  it  might 
be  possible  that  some  of  these  products  might  have  a  similar 
character  to  some  of  the  decomposition  products  of  quinine. 

Mr.  Moss  asked  if  Mr.  Naylor  had  examined  the  neutral  principle 
of  Hymenodictyon  excelsum,  with  a  view  to  ascertain  whether  it  was 
a  glucoside  or  not.  With  regard  to  the  uneven  numbers  in  these 
formulas,  he  apprehended  they  were  merely  empirical  formulas, 
and  did  not  profess  in  any  way  to  give  the  exact  constitution  of 
the  bodies  referred  to. 

Mr.  Nailor,  in  reply,  said  Mr.  Moss  had  anticipated  his  reply  to 
Mr.  Dott.  He  regarded  these  as  probable  formulas,  but  they  were 
only  empirical.  The  derivatives  of  the  alkaloid  had  yet  to  be  care- 
fully studied,  when  possibly  they  might  be  able  to  arrive  at  the 
constitutional  formula.  With  regard  to  the  other  point,  namely, 
the  neutral  principle,  it  was  quite  possible  it  might  be  a  decompo- 
sition product  of  some  glucoside,  and  he  thought  it  highly  probable, 
but  that  was  a  point  which  still  remained  to  be  cleared  up.  He 
was  careful  not  to  state  in  his  paper  that  the  alkaloid  was  volatile, 
because  he  was  not  quite  certain  as  yet  whether  the  volatile  portion 
was  a  decomposition  product  or  whether  it  was  actually  the  alkaloid 
itself. 


K    K 
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In  consequence  of  the  great  length  of  the  next  paper,  an  abstract 
of  it  was  read  by  the  author.     The  paper  was  entitled — 


REMARKS    ON   EXPERIMENTS   WITH  THE   OINTMENT 

BASES. 

Br   W.    WlLLMOTT. 

An  invitation  to  deal  with  the  subject  of  ointments  has  appeared 

the  Conference  List  *  for  some  time  past.  I  beg,  therefore,  to 
offer  the  following  remarks  ;  not,  however,  as  a  complete  answer  to 
the  question  propounded  in  the  invitation,  but  rather  as  setting 
forth  the  results  of  my  own  experience  in  this  field  of  research. 

Ointments  and  ointment  bases  have,  it  is  true,  already  been  much 
and  ably  commented  upon ;  yet  they  are  well  worthy  of  further 
consideration  and  discussion  ;  for  although  ointments  have  been 
called  "  barbarous  "  applications,  and  are,  it  must  frankly  be  con- 
fessed, the  reverse  of  pleasant  or  agreeable  remedies,  yet  it  is  un- 
deniable that  they  afford  relief — and  often  great  and  curative  relief 
— in  some  of  the  most  painful  and  distressing  maladies  known  to 
medical  science.  That  an  endeavour  should  be  made,  under  these 
circumstances,  to  impart  to  such  preparations  the  best  qualifications 
for  successful  remedial  use,  together  with  the  highest  pharmaceu- 
tical perfection,  seems  sufficiently  obvious.  There  are,  perhaps,  no 
remedies,  whether  external  or  internal,  which,  pharmaceutically, 
will  better  repay  any  extra  time  or  attention  devoted  to  them  ;  and 
yet,  practically,  there  are  none  which,  until  within  a  comparatively 
recent  date,  have  been  so  systematically  neglected.  To  meet  with 
an  ointment  entirely  free  from  rancidity,  and  not  discoloured  or 
otherwise  injured  by  age  or  keeping,  was  formerly  rather  the 
exception  than  the  rule  ;  but,  happily,  this  is  no  longer  the  case,  as 
now  the  best  means  are  unceasingly  sought  for  securing  the  very 
desirable  qualities  of  efficiency  and  stability. 

What,  it  may  be  asked,  are  the  special  points  which  commend 
themselves  to  our  notice  in  a  properly  prepared  unguent  ?  They 
are  chiefly  the  following  : — colour,  consistence,  smoothness,  neu- 
trality, and  freedom  from  rancidity  or  from  liability  to  acquire  that 
condition.  A  word  or  two  with  reference  to  each  of  these  may  not 
be  out  of  place. 

Colour. — In  the  majority  of  instances  the  colour  of  a  recognised 

*  "  Subjects  for  Papers." 
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official  ointment  is  determined  by  tbe  active  ingredient  with  which 
it  is  mixed,  and  from  which  it  takes  its  name.  Thus,  one  ointment 
is  red,  a  second  yellow,  a  third  black  or  brown,  and  so  on,  these 
colours  indicating  to  some  extent  correctness  of  character  and  con- 
dition. On  the  other  hand,  there  are  ointments  which  are  without 
colour  (i.e.,  distinctive  coloui*),  and  where  this  is  the  case,  it  cannot 
be  denied  that  an  appreciative  predilection  finds  its  expression  in 
the  term  "beautifully  white." 

As  a  point  in  connection  with  this  much  desired  whiteness,  we 
are  directed  by  the  British  Pharmacopoeia  in  nearly  every  case 
where  the  melting  process  is  adopted  in  the  preparation  of  an  oint- 
ment, to  stir  constantly  until  cold,  or  until  the  mixture  solidifies. 
This  constant  stirring  is  undoubtedly  important,  although,  perhaps, 
on  account  of  its  tediousness,  it  is  seldom  strictly  carried  out.  It  is 
well  known  that  by  the  beating,  whipping,  or  stirring  of  colourless 
mixtures  of  fatty  substances,  more  or  less  whiteness  and  lightness 
are  secured,  the  effect  being  produced  by  what  has  been  called  "the 
molecular  interposition  of  the  atmospheric  air."  By  this  means 
also  smoothness  and  softness  are  promoted,  and  the  "  beauty  of  the 
product  "  is  correspondingly  enhanced. 

Consistence. — In  practice  the  consistence  of  an  ointment  is  essen- 
tial to  its  proper  application.  If  too  soft  it  is  not  well  adapted  for 
surgical  use,  and  if  too  firm  it  lacks  the  quality  necessary  for  the 
anointing  of  inflamed  surfaces,  etc.  It  is  desirable,  therefore,  to 
have  at  command  one  or  more  bases  fulfilling  each  of  these  oon- 
ditions,  so  that  the  requirements  of  both  surgical  and  medical 
practice  may  be  fully  met. 

Smoothness. — The  quality  of  smoothness  in  an  ointment  scarcely 
needs  comment.  All  will  agree  with  Professor  Redwood,  that  the 
presence  of  hard  particles  therein  is  very  objectionable,  and  in- 
dicates want  of  skill  or  of  careful  attention  in  the  dispenser. 

Neutrality. — By  neutrality  is  indicated  that  condition  in  the  basis 
which  leaves  it  without  medicinal  action  of  any  kind.  This  con- 
dition is  of  essential  importance,  whether  such  basis  be  employed 
for  the  conveyance  of  active  agents,  or  simply  as  a  means  of  exclud- 
ing the  air.  What  is  required  is  a  non-irritant  in  the  strictest 
sense  of  the  term. 

Freedom  from  Rancidity. — That  ointments  should  be  free  from 
rancidity  is  a  self-evident  proposition,  and  one,  moreover,  which  is 
conceded  by  all.  Any  substance,  therefore,  which  is  not  liable  to 
change  by  keeping  must  perforce  possess  a  special  value  for  the 
pharmacist,  and  it  is  simply  stating  a  truism  to   say,  that  in  all 
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recommendations  of  particular  substances  to  be  used  as  ointment 
bases,  this  quality  of  resistance  to  oxidation  is  more  or  less  en- 
forced :  it  is,  perhaps,  the  standard  by  which  we  may  best  estimate 
the  relative  value  of  the  several  bases  which  from  time  to  time 
have  been,  and  are,  employed  in  the  making  of  this  useful  class  of 
preparations.*  The  tables  given  in  this  paper  are  directed  more 
especially  to  this  end. 

To  meet  the  several  requirements  thus  enumerated,  we  have  in 
reality  but  few  substances  known  as  bases,  either  simple  or  com- 
pound. These  may  really  be  said  to  be  but  three  in  number,  viz., 
lard,  oil,  and  wax,  and  the  mineral  hydrocarbons.  Many  "  sub- 
stitutes "  of  value  and  merit  have  been  proposed,  such  as  glycerine 
in  combination  with  starch  and  with  fuller's  earth ;  pigmentum 
album,  honey,  glycelseum,  shea  butter,  the  oleates  and  oleo-palmi- 
tates,  and  so  forth  ;  but  as  none  of  these,  although  well  meriting 
the  fullest  attention,  have  come  into  extensive  use,  they  need  not 
in  this  contribution  be  further  referred  to.f 

Of  the  three  above-named  bases,  lard  has  hitherto  been  the  most 
generally  available,  and  though  it  may  be  thought  an  advantage 
if,  on  account  of  its  proneness  to  change,  it  could  be  dispensed  with 
entirely  in  connection  with  pharmacy,  it  is  evident  that  in  view  of 
our  present  requirements  this  cannot  be  done. 

It  will  be  my  endeavour,  therefore,  to  show  the  relative  value 
of  this  substance  as  compared  with  that  of  oil  and  wax,  and  the 
petroleum  residues,  and  this,  I  think,  will  be  most  clearly  made 
manifest  by  stating  results  in  the  form  of  a  series  of  tables  which 
for  the  most  part  will  speak  for  themselves.  It  may  be  premised, 
that  as  regards  the  therapeutic  action,  if  any,  of  these  three  bases, 
there  is,  in  reality,  nothing  to  choose  between  them.  Given  pure 
and  well-conditioned  products,  and  all  are  equally  applicable  for 
external  medication. X     At   the  same  time,  to    ensure   this    result 

*  "  One  of  the  most,  if  not  the  most,  important  points  in  the  making  of 
ointments  is  that  they  should  be  so  prepared  as  to  keep  as  long  as  possible 
without  becoming  rancid." — A.  F.  Haselden,  Pharm.  Journal,  December  1, 1863. 

t  A  specimen  of  Mr.  Schacht's  "Plasma"  (Glycerinum  Aruyli),  prepared 
February  27,  1879,  and  preserved  in  a  stoppered  bottle,  is,  at  the  present  date, 
absolutely  perfect. 

X  A  suspicion,  not  altogether  groundless,  exists  with  regard  to  the  petroleum 
residues,  that  they  are  the  source  of  considerable  mischief  in  a  certain  per- 
centage of  severe  cases.  As  a  question  of  preference,  there  could  not,  perhaps, 
be  a  better  unguent  basis  than  oil  and  wax;  and  regarded  as  a  soothing  admix- 
ture of  this  character,  the  "unguentum  cetacei  "  of  the  London  Pharmacopoeia, 
composed  of  olive  oil,  wax,  and  spermaceti,  may  be  said  to  be  wholly  unsur- 
passed. 
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careful  preparation  in  each  instance  will  be  found  necessary.  How 
is  this  best  to  be  accomplished  in  the  case  of  lard,  the  basis  which 
we  have  first  to  consider  ? 

The  simple  plan  is,  of  course,  melting  and  straining  ;  but,  besides 
this,  two  processes  of  a  somewhat  special  character  have  been 
introduced.  One,  that  of  the  Pharmacopoeia,  which  may  be  de- 
scribed as  a  process  of  washing  and  straining  ;  and  the  other,  that 
of  Mr.  Edward  Smith,  which,  in  addition  to  washing,  insists  upon 
filtering  as  a  sine  qua  non*  Both  these  processes  are  excellent  in 
theory,  but,  truth  to  say,  possess  no  advantage  in  practice.  The 
washing  on  the  one  hand,  and  the  filtration  on  the  other,  involve 
conditions  which  appear  to  counterbalance  any  advantages  which 
may  result  from  their  adoption.  Much  decomposable  matter,  it  is 
true,  is  removed  in  the  process  of  washing  as  directed  by  the  Phar- 
macopoeia ;  t  but  the  heat  required  subsequently  to  get  rid  of  the 
water  is  prejudicial  to  the  stability  of  the  product.  In  Mr.  Smith's 
process,  also,  the  sustained  temperature  necessary  for  filtration, 
though  not  greatly  above  100°  F.,  seems  detrimental  to  the  keeping 
properties  of  the  lard  so  treated  ;  J  whilst  the  removal  of  all  traces 
of  water  by  the  plan  proposed  by  that  gentleman,  is  scarcely  so  easy 
of  accomplishment  as  his  description  would  seem  to  imply.  It 
must,  indeed,  be  conceded,  that  both  processes  give  unexceptionable 
products  as  prepared  specimens  ;  but  it  still  remains,  that  the  pure 
article  of  commerce,  which  may  be  purchased  in  any  quantity,  is 
sold,  not  as  "Pharmacopoeia"  lard,  or  as  "filtered"  lard,  but 
simply  as  a  "clarified"  preparation. § 

The  following  statement  will  show  the  extent  of  stability  of  lard 
when  subjected  to  different  methods  of  treatment :  — 1| 

*  "  Proceedings  of  the  British  Pharmaceutical  Conference,"  1869,  p.  26. 

t  As  an  experiment  portions  of  the  water  so  used  were  filtered  quite  bright, 
and  set  aside.  Within  four  days  decomposition  had  commenced,  and  at  the 
completion  of  a  week  all  the  specimens  were  in  a  thoroughly  bad  and  offensive 
condition. 

J  "I  believe  the  secret  of  making  good  sweet  lard  depends  upon  the  small 
quantity  of  heat  employed  in  the  melting." — A.  F.  Haselden,  tharm.  Journ., 
December  1,  1863. 

§  Mr.  Ewens  informs  me,  that  his  "  clarified"  lard  is  invariably  washed,  and 
certainly,  like  the  Pharmacopoeia  product,  it  is  a  white,  smooth,  and  most  excel- 
lent  preparation ;  but  the  question  remains,  Is  prepared  lard,  in  consequence 
of  washing,  less  liable  to  rancidity  than  that  which  has  simply  been  melted  and 
strained  ?     My  experience  seems  clearly  to  indicate  that  it  is  not. 

||  Owing  to  the  pressure  of  other  work,  more  detailed  observation  could  not 
be  made.  This  applies  also  to  the  remaining  tabular  statements,  which,  in 
consequence  thereof,  are  not  given  in  quite  so  complete  a  manner  as  could  be- 
wished. 
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Adeps  Prceparatus 
TSTo.  1.  Bladder  lard                                   .     ^ 
No.  2.  Ewen's  "pharmaceutical  "  . 
No.  3.  Ewen's     "  pharmaceutical  "     fil- 
tered        

No.  4.  Ewen's   "  pharmaceutical,"  ben- 

zoated     

No.  5.  "  Flare  "  melted  and  strained 
No.  6.  "  Flare  "  melted  and  filtered 
No.  7.  "  Flare  "   washed    and    strained 
(B.P.  process) .... 
No.  8.  "Flare"     washed    and    filtered 
(Mr.  Smith's  process) 


Bancid  within  18  months. 


Eancid  within  5  years 

(Good. 
Good. 


13 

months 


Bancid. 
Slightly  rancid. 


Taking  now  Nos.  5,  6,  7,  and  8  as  having  been  under  observation 
ab  initio,  and  testing  them  in  the  form  of  ointments,  two  of  which 
are  of  all  others  the  most  liable  to  rapid  deterioration  (and  for  this 
reason  frequently  used  in  these  experiments  as  a  test  of  stability 
in  the  basis),  we  find  results  of  a  corresponding  character  to  the 
above. 


Adeps  Pb^paratus. 

Unguent. 

No.  5. 
Strained. 

No.  6. 
Filtered. 

No.  7. 

Washed  and 

Strained. 

No.  8. 
Washed   and    Fil- 
tered. 

Hyd.  ox.  bub. 
1  month     . 

3  months  . 

13  months  . 

Good. 

Bancid,  dark 
colour. 
Ditto. 

Slightly   ran- 
cid. 

Bancid,   dark 
colour. 
Ditto. 

Bancid. 

Bancid,  dark 
colour. 
Ditto. 

Bancid. 

Bancid,       dark 
colour. 
Ditto. 

Plumb,  caeb. 

1  month   . 

3  months  . 
13  months  . 

Good. 

Bancid. 
Ditto. 

Bancid. 
Ditto. 
Ditto. 

Eancid. 
Ditto. 
Badly  rancid. 

Bancid. 
Ditto. 
Badly  rancid. 

Zinc 
1  month    . 
3  months  . 

13  months  . 

Good. 

Ditto. 

Ditto. 

Good. 
Ditto. 

Ditto. 

Good. 

Slightly  ran- 
cid. 
Bancid. 

Good. 
Indifferent, 
mouldy  smell. 
Badly  rancid. 

It  would  appear,  therefore,  that  washing  and  straining,  or  wash- 
ing and  filtering,  necessitating,  as  they  do,  a  more  or  less  sustained 
temperature  of  100°  to  212°  F.,  are  without  advantage  in  the  pre- 
paration of  lard  for  use  as  an  unguent  basis.     On  the  contrary,  the 
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best  results  seem,  to  rest  with  the  simple  process  of  melting  and 
straining.  But,  in  any  case,  the  condition  of  rancidity  in  lard  is 
soon  developed.  This,  however,  is  obviated  to  a  very  large  extent 
by  the  use  of  benzoin,  and  from  the  marked  preference  given  to 
"  benzoinated  lard"  in  the  United  States  Pharmacopoeia  (the  new 
edition),  to  the  entire  exclusion  in  the  ointment  series  of  the 
mineral  hydrocarbons,  as  well  also  as  from  its  adoption  by  our 
own  authorities,  it  may  be  assumed  that  this  well-tried  basis  (viz., 
lard),  whether  plain  or  benzoated,  is  still  considered  by  physicians 
and  pharmaciens  of  the  day  an  essentially  valuable  ingredient  in 
pharmaceutical  manipulation.  In  a  tabular  statement  presently  to 
be  given,  further  reference  is  made  to  the  "  adeps  benzoatus  "  of 
the  British  Pharmacopoeia. 

Oil  and  Wax.* 

The  ointment  basis  formed  by  the  combination  of  oil  and  wax 
may  be  considered  to  include  all  those  artificial  mixtures  of  fatty 
substances  of  which  the  "  simple  ointment "  of  the  British  Pharma- 
copoeia is  the  representative.  The  advantage  of  such  a  basis  is,  that 
any  consistence  can  be  obtained,  from  the  firmness  of  a  cerate  to 
the  softness  and  thinness  of  oil  itself.  As  a  simple  application  for 
wounds  or  inflamed  surfaces,  this  very  useful  combination  possesses 
a  purely  negative,  though  essentially  protective,  effect.  The  one 
objection  is,  as  in  the  case  of  lard,  the  liability  to  become  rancid ; 
though  if  yellow  or  unbleached  wax  be  used,  a  very  permanent  con- 
dition is  secured.  A  careful  review  of  the  following  statement  will 
show  this  to  be  the  case  : — 

Cerates  and  Ointments  (Simple). 

G  =  good.  K  =  rancid.  B.E.  =  badly  rancid. 

Cerates. 

Two  years.  Four  years. 

Cera  alb.,  1  ;  01.  amygd.,  1 

Cera  alb.,  1 ;  01.  oliva3       If 

Cera  flav.,  1 ;  01.  amygd.,  1 

Cera  flav.,  1 ;  01.  olivse,      1 

Cera  alb.,  4  ;  01.  olivas,  10  ;  Cetaceum,  1\  .     .     .     . 

*  "I  believe  there  is  no  better  basis  for  ointments  than  the  hnimentum 
simplex  of  the  Edinburgh  Pharmacopoeia,  which  consists  of  white  wax  and  olive 
oil." — Squire,  in  Pharmaceutical  Journal,  December  1st,  1863. 

Note.— For  Mr.  Squire's  present  views  on  this  point,  see  his  valuable  "  Com- 
panion." 

t  Ceratum,  P.L.  J  Ceratum  Cetacei,  P.L. 
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Two  years. 

Four  years. 

Cera  alb.,  3  ;  01.  Olivs,  5 

R. 

G. 

G. 

G. 

G. 

G.(?) 

B.E. 

B.R. 

B.R. 

R. 

B.R. 

R. 

Cera  flav.,  3  ;  01.  amygd.,  5 

G. 

Cera  flav.,  3  ;  01.  olivas,  5 

G. 

Cera  alb.,  2  ;  01.  olivffi,  20  ;  Cetaceurn,  5*  .     . 
Cera  alb.,  2  ;  01.  amygd.,  20  ;  Cetaceurn,  5  f  . 
Cera  alb.,  1  ;  Adeps  pram.,  6  ;  Cetaceurn,  2  \  . 
Cera  alb.,  2  ;  Adeps  prasp.,  3  ;  01.  amygd.,  3  § 
Cera  alb.,  1 ;  Adeps  prasp.,  12  ;  Vaseline,  3 
Cera  alb.,  3  ;  01.  amygd.,  4;  Vaseline,  1     .     . 
Sevum  praep.,  6  ;  01.  amygd.,  3  ;  Vaseline,  1  . 

R. 
B.R. 

The  unbleached  wax  imparts  colour,  and  also  a  pleasant  odour, 
and  hence,  perhaps,  its  very  stable  character.  If  whiteness  be  an 
object,  this  substance  in  its  unbleached  state,  cannot,  of  course,  be 
used.  ||  The  behaviour  of  oil  and  wax  as  a  basis  for  the  official  oint- 
ments is  given  a  little  further  on. 

The  Mineral  Hydrocarbons. 

The  introduction  of  the  mineral  hydrocarbons  for  the  purpose  of 
external  medication  has  brought  with  it  many  changes  in  some  of 
our  accustomed  formulas.  These  mineral  substances  are  said  to  be 
antiseptic  in  their  effect,  and  as  a  chief  recommendation  it  is  strongly 
claimed  for  them  that  they  are  free  from  the  objection  which  obtains 
in  the  case  of  the  two  bases  we  have  been  considering,  viz.,  liability 
to  change  by  oxidation.  The  names  given  to  these  hydrocarbons 
are  well  known  to  us  as  cosmoline,  fossiline,  ozokeriue,  vaseline,  etc., 
the  "  ine  "  being  a  popular  and  euphonious  affix  which  has  of  late 
been  somewhat  indiscriminately  applied.  It  is  not  my  intention  to 
determine  the  inclusive  merits  of  these  several  substances,  but  I  give 
in  tabular  form  the  results  of  my  observation,  the  comparison  show- 
ing quite  an  appreciative  difference  in  their  behaviour  when  time 
has  been  allowed  to  exercise  full  influence  over  them.  One  import- 
ant drawback  to  vaseline,  to  which  preference  in  practice  has  hereto- 
fore been  given,  is  its  liability  to  develop  a  strong  petroleum-like 
odour,  which  is  scarcely  less  objectionable  than  actual  rancidity. 
Melted  with  paraffin,  white  wax,  or  spermaceti,  and  especially  wilh 
paraffin,  or  in  the  presonce  of  carbonate  or  acetate  of  lead,  this  odour 

*  Unguent,  cetacei,  P.L.  I  Unguent,  cetacei,  B.P. 

|   I  i i;:uunt.  cetacei,  Ph.D.,  1826.  §  Unguent,  sium.,  B.P. 

|]  The  colour  of  yellow  wax  mixed,  to  form  a  simple  basis,   remains  uiiim 
paired  after  many  years. 
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is  strongly  developed.  In  combination,  however,  with  yellow  wax 
it  is  entirely  prevented.*  On  the  other  hand,  the  palm  must  be 
awarded  to  vaseline  for  the  retention  or  preservation  of  its  original 
colour. 

Objections  have  been  entertained  to  the  above  mineral  products 
on  the  ground  of  their  great  softness.  "  We  want,"  said  a  physician 
to  the  Hospital  for  Diseases  of  the  Skin,  "  an  ointment  not  a  lini- 
ment." It  is,  of  course,  quite  competent  to  add  wax,  paraffin,  or 
spermaceti  in  any  quantity  that  may  be  desired,  but  this  may  be 
thought  both  troublesome  and  inconvenient,  as,  in  the  absence  of  a 
certain  requisite  amount  of  physical  labour,  there  may  result  a  want 
of  that  smoothness  which  is  so  desirable  in  a  basis  of  this  character. 

Vaseline,  Fossiline,  Ozokerine,  and  Chrisma. 
(Length  of  trial,  2  years.} 


Unguent. 

Vaseline. 

Fossiline. 

Ozokerine  Alb. 

Chrisma. 

Ung.  Plumb. 

Strong  petro- 

Odo ur  less. 

Slight    odour 

Similar  to  fos- 

Acet. 

leum  odour. 

Soft.     Dark 

ofpetroleum. 

siline,  but  de- 

Transparent 

mahogany 

Very  soft  and 

cidedly  the 

oily   separa- 

colour. 

oily.     Some- 

better  of    the 

tion  on  sur- 

Opaque mud- 

what   trans- 

two. 

face.    Colour 

dy     appear- 

parent in  ap- 

good. 

ance. 

pearance. 

Ung.  Plumb. 

Powerful  pe- 

Free  from 

Colourless. 

Colour   a  little 

Caeb. 

t  r  o  1  e  u  m 

o  d  o  u   r  . 

Very      soft. 

lighter      than 

odour.    Oily 

Orange    yel- 

Entirely free 

fossiline. 

layer  on  sur- 

low    colour, 

from  rock  oil 

Slight  separa- 

face. Colour 

uniform 

odour. 

tion     of     oily 

light. 

throughout. 

globules  below 
surface. 

Ung.Hyd.Ox. 

Colour  bright. 

Kub. 

Very      soft. 
H   o  n  e  y- 
combed    ap- 
pearance  be- 
neath     sur- 
face. 

Note. — From  whatever  source  fossiline   and  chrisma  are  derived,  the  two 
appear  to  undergo  similar  treatment  in  their  production  and  preparation. 


*  This  pungency  or  rankness,  which,  in  the  absence  of  chemical  examination, 
has  been  assumed  to  arise  from  the  presence  of  traces  of  crude  petroleum,  and, 
hence,  so  described,  is  developed  to  some  slight  extent  in  ozokerine,  but  not  at 
all,  under  any  conditions,  in  either  fossiline  or  "  chrisma,"  a  circumstance  which 
imparts  to  these  latter  an  advantrge  deserving  of  the  fullest  consideration. 
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Vaseline,*  with  Paraffin,  Wax,  and  Spermaceti. 
(Length  of  trial,  3  years). 


Unguent. 

Vaseline  2. 

Vaseline  2. 

Vaseline  2. 

Vaseline  2. 

Paraffin  1. 

Cera  Alb.  1. 

Cera  Flav.  1. 

Cetaceum  1. 

"  Cekat. 

Very  appreci- 

Waxy con- 

Pleasant smell 

Petrolei." 

able  rock  oil 

sistence. 

of   beeswax. 

odour. 

Opaque. 

Firm,    good 

Slightly 

Slight      pa- 

consistence. 

granular  ap- 

raffin  odour. 

Smooth  and 

p  earance. 

Colour    un- 

uniform 

No  change  of 

changed. 

throughout. 

colour. 

Ung.  Plumb. 

Rank,  dis- 

Similar to 

Odour  of  bees- 

Similar to  vase- 

Caeb. 

agreeable 

vaseline  and 

wax.     Good 

line  and   cera 

odour.  Dark 

paraffin,  but 

in    all      re- 

alb., but  pre- 

on    surface, 

of     uniform 

spects. 

ferable  in  ap- 

light   be- 

light yellow 

pearance. 

neath.  Good 

colour. 

consistence. 

Smooth. 

Ung.Hyd.Ox. 

U  n  i  form 

Similar  to  vase- 

Rub. 

bright  colour 
Granular  ap- 
pearance. 
Quite      per- 
ceptible rank 
odour. 

line    and    pa- 
raffin, but  less 
granular  in  ap- 
pearance. Soft 
consistence. 

Whichever  of  the  hydrocarbons  or  their  respective  "  cerates  " 
may  be  selected  for  adoption,  it  is  at  least  a  fair  opinion  that  they 
cannot  be  credited  with  improving  the  appearance  of  the  pharma- 
cist's stock.  Not  unfrequently  they  produce  granular,  greenish- 
looking,  oily  compounds,  which  have  nothing  about  them  calling  for 
a  just  appreciation  of  their  real  merits.  If  "  a  good  appearance  is 
the  first  letter  of  recommendation,"  we  certainly  do  not  find  here 
the  full  value  which  the  trite  sentiment  conveys. 

I  must  here  specially  notice  a  particular  preparation  of  this  class, 
known  as  "  white  ozokerine,"  or  ordinary  ozokerino  "  mado  abso- 
lutely white,"  on  the  very  plausible  assumption  that  it  would  be 
"  more  appropriate  to  its  purity  and  suggestive  of  its  virtues."  It 
is  described  as  "  a  pure  hydrocarbon,  with  formula  C85  H13,  or 
thereabouts,  obtained  in  the  distillation  of  the  solid  paraffin  ozokerite, 
and  analogous  to  the  new  American  substance  vaseline."     Myatten- 

*  Vaseline  is  hero  used  as  being  the  most  familiar  of  this  class  of  preparations. 
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03 

■a 

p 

o 

03 
> 

o 

Similar     to    ol. 
olivaa  and  cera 
alb. 

Similar     to     ol. 
olivffi  and  cera 
alb.      Dark, 
dirty      appear- 
ance. 

Fairly  good  after 
six  months,  but 
rancid     within 
eight    months. 
All  colour  lost. 

Similar     to     ol. 
oliva)  and  cera 
alb. 

ICh 

°c3 

oa 

Good.      Better 
in  appearance 
than  the    pe- 
troleum speci- 
mens. 

Badly      rancid 
after      six 
months,      the 
change     com- 
mencing with- 
in five  weeks. 

Rancid    within 
six      months. 
Clean     and 
white  through- 
out. 

Rancid.  Colour 
changed       on 
surface. 

s 

< 
U 

M 

o 

O 

-^  s 

O   CO 

£0 

Similar  to  vase- 
line  and  cera 
flav. 

Similar  to  vase- 
line and  cera 
fl  a  v . ,      but 
lighter  in  col- 
our  and    less 
transparent. 

Good  in  all  re- 
spects.    Plea- 
sant       odour 
suggestive    of 
perfume. 

Good.        Faint 
hay-like  odour, 
suggestive     of 
perfume. 

US      . 

8  o3 

Odourless.  Uni- 
form    bluish- 
white  tinge. 

Indifferent. 
Dirty      bluish 
tinge.   Odour- 
less. 

Odourless,  and 
in  all  respects 
good. 

T3 

o 
c     . 

fcD  to 

CO 

03 

6° 

n 

o 

fl 

•a"-1 

fl  C3 

►>    03 

Good  in  all  re- 
spects.    Plea- 
sant smell  of 
beeswax. 

Colour      indif- 
ferent.    Plea- 
sant odour  of 
beeswax. 

Similar  to  vase- 
line and  cera 
alb.,  but   free 
from    paraffin 
odour. 

•a  to 

■73     O 
0M 

lO1-1 

a  o3 

Slight      petro- 
leum    odour ; 
otherwise 
good. 

Strong  rock  oil 
odour.  Colour 
light  below  sur- 
face.    Smooth 
and    trans- 
parent. 

Paraffin  odour. 
Slight  separa- 
tion   of     oily 
globules. 
Smooth.    Col- 
our  not    uni- 
form. 

Colour      good. 
Odourless. 

M 

C3 

p. 

X 

e 

Ung.  Plumb.  Acet. 

O 

pq 

a 
p 

A 

o 

n 

P 

Ph 

>i 

O 

n 

X 

H 

d 

55 

P 

508  BRITISH    PHARMACEUTICAL   CONFERENCE. 

tion  was  enlisted  on  behalf  of  this  speciality  by  the  following  letter 
from  Professor  Bloxam,  of  King's  College  : — 

"  Dear  Sir, — Will  you  kindly  allow  me  to  introduce  to  you  my 
friend  Mr.  Edmund  Field,  who  desires  to  submit  for  your  considera- 
tion a  new  preparation,  white  ozokerine,  which  is,  from  a  chemical 
point  of  view,  all  that  could  be  desired  as  a  simple  create  or 
unguent. 

"  Very  faithfully  yours, 

"  C.  L.  Bloxam, 

"  Professor  of  Chemistry,  K.C.L." 

In  accordance  with  this  request  I  subjected  the  sample  left  in  my 
hands  to  a  sufficiently  severe  test  in  the  form  of  the  red  oxide  of 
mercury,  and  carbonate  and  acetate  of  lead  ointments,  and  the 
result,  so  far  as  the  comparatively  short  period  at  my  command 
would  allow,  was  satisfactory.  As  against  vaseline  it  fairly  held  its 
own,  and,  like  vaseline,  far  out-distanced  in  durability  of  condition 
the  mixed  basis  of  oil  and  wax.  This  result  is  clearly  shown  in  the 
table  on  page  507. 

White  ozokerine  has  the  merit  of  being  free  from  colour ;  but 
it  is  too  soft  for  geueral  use  without  the  admixture  of  some  solid 
fatty  substance,  such  as  wax  or  paraffin.  In  this  form  I  shall  have 
occasion  to  speak  of  it  again  before  concluding  my  paper. 

As  a  fair  test  of  the  stability,  and,  therefore,  to  this  extent,  of  the 
relative  value  of  the  three  bases  herein  adopted  fur  consideration 
(which,  as  we  have  seen,  are  those  readily  available  for  use  and  now 
commonly  employed  in  practical  pharmacy),  six  of  the  official  oint- 
ments were  each  carefully  prepared  with  different  varieties  or  sub- 
classes of  such  bases  (making  forty-eight  specimens  in  all),  and  on 
examination  at  irregular,  and,  through  pressure  of  work,  sometimes 
long  intervals,  gave  the  results  shown  in  the  table  on  the  opposite 
page.  I  may  add  that  the  process  of  oxidation  in  fatty  substances 
being  slow  and  insidious  in  its  progress,  the  change  is  not  easy  of 
detection  at  its  commencement. 

The  prominent  feature  in  this  table  is  the  gi'eat  superiority  of 
unbleached  wax  and  olive  oil,  and  the  permanence  of  the  mineral 
hydrocarbon  vaseline,  always  excepting  the  development  of  the 
objectionable  odour  peculiar  to  it,  which  appears  to  be  due  to  the 
particular  process  employed  in  its  preparation  ;  a  process  which  is 
claimed  as  being  exclusively  applied  to  this  variety  of  the  petroleum 
residues. 

Jt  will  be  observed,  that   in  these  trials  all  the  lards  gave  way 
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early,  -with  the  exception  of  the  "  benzoated,"  which,  in  the  presence 
of  lead  and  mercury  (a  severe  test),  retained  its  soundness  for 
something  like  twelve  months ;  whilst  ung.  zinci  and  ung.  galla3 
when  benzoated  were  found  in  an  almost  perfect  condition  at  the 
end  of  four  years.  Benzoin,  though  a  powerful  preservative  of 
fatty  substances,  should,  perhaps,  be  introduced  into  these  prepara- 
tions as  sparingly  as  possible,  since  in  special,  though  it  may  be 
exceptional,  cases,  owing  to  the  local  irritation  which  might  possibly 
be  set  up,  the  intended  good  may  be  counterbalanced  by  more  or 
less  avoidable  mischief. 

Attempts  to  mix  the  petroleum  residues  with  lard  and  oil  of 
almonds,  etc.,  on  the  ground  of  the  supposed  antiseptic  properties 
of  the  former,  were  not  successful.  Equal  parts  of  lard  and  vase- 
line became  badly  rancid  within  two  years ;  and,  similarly,  different 
proportions  of  oil  of  almonds  with  white  wax  and  ozokerine,  or 
vaseline,  all  gave  way  either  sooner  or  later.  A  largely  prepon- 
derating proportion  of  the  hydrocarbon  would  be  required  to  prevent 
all  change  in  semi-solid,  oleaginous  mixtures  of  this  description. 
When  these  mixtui'es  contain  lead  or  mercury,  decomposition  sets  in 
very  quickly.     A  few  examples  may  here  be  given  : — 

Ung.  Plumb.  Curb. 

(Ozokerin  3.  Cera  alb.  2.        01.  amygd.  1\ 

Ozokerin  3.  Cera  alb.  2.        Adeps  3     All  rancid 

Ozokerin  1.  Adeps       3.  pvithin  four 

Vaselin     1.  Adeps       3.  months. 

Paraffin   2.  Adeps       3.        Ozokerine    3J 

Substituting  mercury  for  lead,  the  above  experiment  was  repeated 
with  precisely  similar  results,  rancidity  commencing  in  both  instances 
within  three  or  four  weeks  from  the  date  of  preparation.  In  the 
single  specimen  of  the  second  group  in  which  lard  was  absent,  the 
colour  of  the  red  oxide  (the  preparation  used)  was  found  bright  and 
perfect  at  the  end  of  fifteen  months. 

These  "  remarks  "  would  scarcely  be  complete  without  a  brief 
allusion  to  three  specially  prominent  ointments  which  have  proved 
very  troublesome,  and,  it  may  be  added,  unsatisfactory,  to  the 
working  pharmacist.  The  first  of  these  is  the  diachylon  ointment 
of  Hebra.  It  might  be  quite  worth  while  to  consider  the  exact 
conditions  of  success  in  the  process  of  boiling  together  water,  oil, 
and  oxide  of  lead,  if  it  were  not  that  we  have  in  the  petroleum 
hydrocarbons  so  good  an  agent  for  removing  all  difficulties  out  of 
the  way,  and  insuring  the  most  complete  success.  Made  with  equal 
parts  of  one  of  these  prepared  petroleum  residues  and  lead  plaster, 
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the  result  is  satisfactory  in  every  way,  and  an  excellent  unguent  is 
certainly,  and  in  the  easiest  possible  manner,  obtained.  The  plaster 
should  be  recently  prepared,  and  the  minimum  of  heat  employed  in 
melting  it  down.  Very  little  stirring  will  be  needed  while  the 
mixture  is  cooling.  I  have  had  under  observation  three  specimens 
of  this  ointment,  which  were  prepared  on  June  20th,  1879,  i.e.  more 
than  four  years  ago.  No.  1  was  made  with  vaseline  ;  No.  2  with 
chrisma;  and  No.  3  with  ozokerine.  As  a  result  the  colour  is  best 
maintained  by  the'  vaseline — a  property  of  this  substance  already 
referred  to — the  fine  odour  of  the  oil  of  lavender  is  by  far  the  best 
preserved  by  the  chrisma  (formerly  called  ung.  petrolei)  ;  whilst 
the  ozokerine  specimen,  without  being  very  bad,  is  decidedly  in- 
ferior in  both  these  respects  to  the  other  two.  All  are  more  or  less 
granular  and  lumpy  ;  the  chrisma  preparation,  however,  being  the 
least  so  of  the  three.  Made  with  olive  oil  and  lead,  plaster  ung. 
diacbyli  becomes  rancid  within  a  few  months. 

The  second  of  the  three  ointments  claiming  a  brief  notice  is  that 
of  boracic  acid,  frequently  called  "  boric  ointment."  This,  as  is  well 
known,  was  introduced  by  Professor  Lister,  of  King's  College 
Hospital.  The  original  formula  for  the  full  strength  runs  precisely 
as  follows  : — 

|jc    Acidi  Boraci, 

Cerae  Albae aa    ~j. 

Paraffin, 

01.  Amygdala aa,  Jij. 

Melt  the  paraffin  and  white  wax  together,  add  the  almond  oil, 
and  mix  well ;  then  add  the  boric  acid  finely  levigated,  and  stir  well 
till  cool. 

Divide  the  mass  into  small  pieces,  and  then  bruise  and  mix  well  in 
a  mortar. 

Sig.  Boric  ointment  full  strength. 

When  well  managed,  secundum  artem,  this  formula  yields  a  "  beau- 
tifully white  "  product,  both  smooth  and  firm.  It  was  a  special 
favourite  in  the  practice  of  the  late  Dr.  Tilbury  Fox,  and  was  the 
more  appi'eciated  as  it  left  no  glistening  layer  of  oil  or  grease  on  the 
surfaces  to  which  it  was  applied.  It  was  found,  however,  that  its 
proper  condition  could  not  be  depended  upon  for  more  than  a  few 
months  ;  and  this  being  so,  a  new  basis,,  composed  of  vaseline  and 
paraffin,  for  which  we  are  indebted  to  Mr.  Martindale,  was  sub- 
mitted for  authoritative  approval,  and,  having  received  full  assent, 
was  thenceforward   substituted  for  the  wax   and  oil.     This  basis, 
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"  cerat.  petrolei,"  except  that  it  sacrifices  appearance  to  utility,  suc- 
cessfully resists  all  change  for  a  considerable  time  ;  not,  be  it  said, 
indefinitely,  for  ultimately  {e.g.  within  three  years)  the  rank  odour 
peculiar  to  Vaseline,  and  already  fully  commented  upon,  becomes 
freely  developed.  If,  being  a  mineral  product,  it  is  necessary  to  use 
solid  paraffin  to  the  exclusion  of  yellow  wax,  probably  chrisma  or 
white  ozokerine  may  be  advantageously  substitued  for  the  vaseline  ; 
though,  liere,  it  will  be  necessary  to  give  full  consideration  to  any 
difference  in  effect  resulting  from  their  use  which  experience  may 
point  to  as  a  possible  or  probable  contingency.  It  will  be  noted 
that  in  the  above  formula  we  are  especially  instructed  to  "  stir  till 
cool."  The  subsequent  labour,  however,  of  reducing  to  smoothness 
will  be  considerably  lightened  (i.e.,  in  the  case  of  the  basis  itself, 
which  might  be  first  completed)  by  allowing  the  mixture  to  cool 
without  stirring ;  and,  obviously  so,  as  in  such  a  case  the  paraffin, 
regardless  of  its  high  melting  point,  will  be  uniformly  and  perfectly 
distributed  through  the  mass,  and  thus  made  easily  manageable 
under  an  ordinary  palette-knife.  I  may  say,  that  for  the  smoothing 
process  the  pestle  and  mortar  is  of  very  little  use  ;  what  is  required 
is  a  large  marble  slab  presided  over  by  a  zealous  operator  not  sparing 
of  his  labour.  Prepared  thus,  boric  ointment  forms  a  very  efficient 
application,  and  is  largely  prescribed  both  in  private  and  hospital 
practice. 

Lastly,  then,  I  have  to  notice  the  almost  played-out,  but  ever- 
diversified  and  perplexing  unguentum  hydrargyri  nitratis.  I  refer 
to  this  chiefly  because  a  new  theory  of  its  early  deterioration  has 
been  propounded  by  Mr.  Maben ;  namely,  that  the  reduction  of  the 
mercury  is  caused  (and,  we  must  presume,  solely  caused)  by  the 
action  of  some  foreign  oil  added  to  the  olive  oil  as  an  adulterant.* 
There  can  be  no  doubt,  I  think,  that  the  oil  is  the  chief  agent  in 
the  production  of  this  change  when  consideration  is  had  to  the 
quantity  of  nitric  acid  with  which  it  is  in  part  combination  ;  but  I 
should  prefer  to  regard  it  rather  as  a  question  of  degree  between  the 
olive  oil  on  the  one  hand,  and  the  foreign  oil  on  the  other,  than  as  a 
question  of  change  with  the  latter,  and  no  change  at  all  with  the 
former.  It  will  be  convenient  to  adopt  the  hypothesis  that  various 
oils  possess  in  different  degrees,  in  the  presence  of  heat,  the  power 
of  breaking  up  the  nitric  acid,  and  that  this  power  is  possessed  by 
olive  oil  to  a  comparatively  small  extent  only.  A  larger  proportion 
of  acid  being  thus  retained  in  its  normal  condition,  the  reduction  of 

*  Vide  Pharm.  Journ.,  April  21,  1883. 
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the  mercury  is  for  the  time  being  prevented.*  But  still  less  is  this 
power  possessed  by  lard  alone,  for  here,  so  far  as  my  observation 
extends,  there  is  no  subsequent  deterioration  in  point  of  colour 
whatever,  and  to  this  extent,  perhaps,  the  IT.  S.  formula  is  a  step 
in  the  right  direction.  It  must  not  be  overlooked  that  Mr.  Maben's 
position  is  strengthened,  or  apparently  so,  by  the  circumstance  that 
in  heating  a  specimen  of  ointment  prepared  with  pure  olive  oil  to 
300°  F.,  he  found  no  change  of  colour.  This  test,  however,  is 
scarcely  sufficient.  A  better  one  would  be  to  take  a  somewhat 
lower,  though  increasing,  temperature,  and  prolong  it  for  fully  half 
an  hour.  If  this  be  done,  I  think  it  will  be  found,  that  in  spite  of 
the  pure  olive  oil  the  ointment  will  change  to  a  deep  brown,  and 
an  unmistakable  layer  of  mercurous  oxide  will  be  deposited  in  the 
containing  vessel.  I  have  spoken  of  the  quantity  of  nitric  acid 
ordered  for  use.  It  is  well  worth  noting  that  if  this  be  increased  to 
three-fifths  of  the  weight  of  the  oil  and  lard  combined,  all  change  is 
prevented,  a  circumstauce  which  is  very  significant  as  regards  the 
prominent  influence  exercised  respectively  by  the  acid  and  the  oil- 
Allowing  full  weight  to  the  latter,  the  conclusions  arrived  at  by 
Mr.  Schacht,  from  able  experiments  conducted  many  years  agor 
appear  to  retain  their  validity  to  the  present  time. 

A  word  as  to  temperature.  Mr.  Maben  reflects  on  the  authors  of 
the  Pharmacopoeia  for  their  indefiniteness  on  this  point,  whilst  he 
himself  is  sufficiently  obscure  in  the  same  direction.  The  expres- 
sion "  heated  to  "  is  clear  enough,  but  "  prepared  at  "  is,  here,  not 
quite  so  obvious.  What  does  Mr.  Maben  mean  by  the  ointment 
being  "  prepared  at "  180°,  212°,  and  300°  F.  ?  The  truth  is,  this 
ointment  cannot  be  prepared  (which,  of  course,  includes  the  entire 
process)  at  any  given  temperature.  What  really  occurs  (and  I  am 
not  aware  that  any  writer  has  yet  drawn  attention  to  the  point)  is 
this :  supposing  the  temperature  to  be  kept  below  180°  F.,  there  is 
no  frothing,  but  the  process  proceeds  very  slowly  for  several  days, 
and  the  ointment  so   prepared  is  of  soft  consistence  and  very  light 

*  In  reproducing  Mr.  Maben's  experiments,  I  did  not  get  precisely  similar 
results  ;  for  instance,  the  10  per  cent,  rape  oil  admixtures  produced  excellent 
ointments  at  both  temperatures,  the  bright  yellow  colour  being  fully  retained  to 
the  present  time.  Using  rape  oil  alone  with  the  acid  solution  mixed  at  212°  F., 
the  colour  was  also  good,  but  changed  to  greenish  yeUow  within  three  weeks.  In 
this  latter  case  the  action  was  more  energetic  and  the  temperature  attained 
slightly  higher  than  when  pure  olive  oil  was  used.  This  would  seem  to  indicate 
greater  disturbance  of  the  nitric  acid,  and,  as  already  intimated,  may  furnish  a 
sufficient  reason  for  its  being  more  readily  parted  with.  The  rape  oil  specimen 
was  soluble  in  ether  similar  to  Mr.  Maben's  "  B  "  experiment  with  the  pure 
oil. 

L    L 
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in  colour.  If  the  mercurial  solution  be  added  to  the  oil  and  lard 
heated  in  a  water-bath  to  180°  F.,  there  is  but  little  change  for  the 
moment ;  but  when  the  temperature  reaches  200°  F.,  or  a  degree  or 
two  higher,  frothing  commences,  and  the  heat  then  rises  with  com- 
paiative  rapidity  to  255-265°  F.,  as  the  highest  frothing  point, 
Assuming  now  that  the  solution  is  added  to  the  oil  and  lard  at  212° 
F.,  the  effervescence  begins  at  once,  and  the  mercury  then  runs  up, 
as  in  the  former  instance,  to  265—270°  F.,  a  difference  only  of  about 
5  degrees  in  the  two  cases.  With  the  acid  solution  mixed  in  at 
300°  F.,  the  action  is  so  energetic  that  the  heated  liquid  is  thrown 
violently  out  of  the  vessel,  and  all  around,  to  the  dismay  and  very 
probable  discomfort  of  the  operator.  Under  the  circumstances,  the 
directions  of  the  Pharmacopoeia  appear  to  be  sufficiently  definite, 
inasmuch  as  they  secure  the  frothing  up  of  the  mixture,  and  its 
consequent  exposure  to  the  influence — whatever  that  may  be — which 
at  least  250  degrees  of  Fahrenheit  may  have  upon  it. 

Whilst  on  the  subject  of  "citrine  ointment,"  it  may  be  useful  to 
refer  to  a  troublesome  feature  in  connection  with  its  admixture  with 
lard  to  form  the  Ung.  Hyd.  Nit.  Mitius  of  the  London  Pharmaco- 
poeia. It  is  well  known  that  "  citrine  ointment,"  especially  when 
recently  prepared,  cannot  be  so  mixed  without  quickly  acquiring  a 
leaden  hue,  owing  to  the  rapid  reduction  of  the  mercury.  To  the 
pharmacist  who  is  attached  to  his  work,  and  who  conducts  his  pro- 
cesses con  amore,  this  is  simply  intolerable.  The  difficulty,  however 
may  be  met  by  adding  to  each  ounce  of  the  lard  from  10  to  30 
minims  of  peroxide  of  hydrogen,  or  ozonized  ether.  This  is  both 
harmless  and  efficient,  but  it  has  the  disadvantage  of  developing  in 
the  ointment  a  sharp,  pungent  odour,  something  approaching  to 
rancidity.  Fortunately  a  still  better  remedy  is  at  hand,  viz.,  the 
mixture  before  referred  to,  of  ozokerine  alb.,  and  white  wax.  This 
appears  to  be  the  only  substance  which  successfully  resists  the 
change  alluded  to.  Paraffin  cannot  be  used,  vaseline  is  altogether 
unsuitable,  and  yellow  wax  of  course  imparts  colour;  but  white 
ozokerine  and  white  wax — 2  parts  of  the  former  and  1  of  the 
latter — prepared  s.  a.  and  reduced  to  perfect  smoothness  on  a  marble 
slab,  together  form  a  basis  applicable  not  only  to  the  above,  but  to 
a  number  of  small  things  in  the  pharmacy  of  a  similar  description, 
where  the  absence  of  colour  and  the  presence  of  permanence  and 
stability  are  especially  to  be  desired. 

It  remains  only  to  state  that  I  have  endeavoured  in  this  con- 
tribution to  avoid  all  needless  technicality,  and  to  confine  my  re- 
marks to  a  simple  and  unvarnished  statement  of  personally  observed 
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facts,  as  viewed  from  a  pharmaceutical  standpoint  of  present  and 
progressive  utility. 


The  President  said  a  special  vote  of  thanks  was  due  to  Mr. 
Willmott  for  his  intelligent  and  patient  work,  now  extending  over 
several  years,  and  for  this  paper,  which  was  full  of  interest  to  every 
pharmacist. 

Mr.  Williams  asked  whether  the  white  wax  referred  to  was  that 
usually  employed  in  pharmacy,  or  what  he  should  call  white  wax ; 
because  they  were  very  different  things.  The  white  wax  of  phar- 
macy was  understood  to  contain  about  two  parts  to  one  of  sperma- 
ceti. 

Mr.  Willmott  said  he  endeavoured  as  far  as  possible  to  carry  out 
his  experiments  with  the  materials  usually  used  in  the  pharmacy. 
There  were  very  few  cases  where  special  kinds  of  wax  would  be 
obtained,  and  therefore  he  used  the  ordinary  ingredients. 

Mr.  Mason  said  he  presumed  he  referred  to  the  ordinary  round 
cakes  of  commercial  white  wax. 

Mr.  Willmott  replied  in  the  affirmative. 

Mr.  Ward  (Leeds)  asked  if  Mr.  Willmott  had  made  any  examin- 
ation of  the  different  kinds  of  hydrocarbons,  known  under  different 
names,  in  order  to  prove  their  identity  or  otherwise.  There  were 
several  of  these  articles  presented  under  different  names,  and  if  it 
could  be  determined  that  they  were  substantially  all  of  the  same 
composition,  it  was  very  desirable  that  that  should  be  known. 

Mr.  Walter  Hills  asked  if  Mr.  Willmott  had  made  any  experi- 
ments in  the  bleaching  of  white  wax,  or  did  he  consider  that  the 
somewhat  unpleasant  odour  which  attached  to  white  wax  was  un- 
avoidable. He  had  often  thought  that  if  white  wax  could  be 
obtained  as  pleasant  in  odour  as  yellow  wax,  it  would  be  very 
important.  The  vaseline  basis  and  the  lard  basis  might  be  used 
for  very  distinct  purposes,  as  had  been  shown  by  Mr.  Martiudale : 
vaseline  being  more  suitable  for  external  application  as  a  kind  of 
shield,  whilst  lard  was  more  suitable  where  absorption  was  re- 
quired. 

Mr.  Moss  wished  to  express  his  obligation  to  Mr.  Willmott  for 
the  extremely  useful  manner  in  which  he  had  handled  this  subject. 
He  should  have  been  glad  if  Mr.  Willmott's  conclusions  had  been 
somewhat  different,  because  they  combated  some  conclusions  of  his 
own,  particularly  with  reference  to  vaseline.  Mr.  Willmott's  main 
conclusion  appeared  to  be  that  vaseline  was  not  so  unalterable  as  it 
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had  been  stated  to  be,  and  not  so  good  as  several  other  ointmeut 
bases  to  which  he  had  referred.  Some  few  years  ago,  being  then 
somewhat  identified  with  vaseline,  he  (Mr.  Moss)  had  made  experi- 
ments, embracing  all  the  ointments  in  the  Pharmacopoeia,  and  in 
no  one  instance  did  he  find  the  petroleum  odour  become  developed. 
He  would  like  to  ask  whether  Mr.  Willmott  made  all  his  experi- 
ments with  the  same  sample  of  vaseline,  because  it  was  just  possible 
that  one  specimen  might  not  be  so  thoroughly  purified  from  those 
paraffins  which  were  associated  with  it  originally.  With  regard  to 
the  composition  of  vaseline  and  ozokerine,  they  were  both  hydro- 
carbons, but  differed  physically  to  a  considerable  extent,  which  he 
was  quite  unable  to  explain,  save  that  they  came  from  different 
parts  of  the  world,  and  had  stamped  on  them  certain  impresses 
which  were  not  recognisable  by  chemical  means. 

Mr.  Naylor  asked  in  what  manner  the  initial  stage  of  rancidity 
was  ascertained.  He  also  was  a  little  disappointed  with  the  con- 
clusions arrived  at,  his  own  experiments  being  quite  confirmatory 
of  the  results  just  stated  by  Mr.  Moss.  That  might  be  accounted 
for  by  the  fact  that  his  experiments  were  all  made  at  the  same  time 
as  those  of  Mr.  Moss,  and  he  believed  from  the  same  specimen  of 
vaseline.  With  reference  to  the  composition  of  these  hydrocarbons, 
he  had  examined  five  or  six,  and  the  only  real  difference  between 
them  was  that  while  they  all  contained  hydrocarbons  of  the  same 
series,  they  belonged  to  different  parts  of  the  series. 

Dr.  Symes  said  he  could  to  some  extent  confirm  the  statement 
made  by  Mr.  Willmott,  that  vaseline  did  not  always  retain  after 
keeping  the  freedom  from  odour  which  it  possessed  in  the  first 
instance.  Some  seven  years  ago,  when  vaseline  was  not  so  well 
known,  he  put  up  a  glass  jar  containing  a  specimen  of  it  in  his 
pharmacy,  where  it  could  be  seen  by  medical  men.  A  gentleman 
present  at  that  meeting,  happening  to  come  in,  took  the  lid  off  and 
remarked  that  it  smelt  quite  acid.  He  forgot  to  remove  it,  and  the 
specimen  remained,  until  one  day  the  representative  of  the  pro- 
prietors of  vaseline  entered  his  pharmacy,  and  it  occurred  to  him  to 
call  his  attention  to  it.  Had  it  not  been  that  the  specimen  came 
from  a  highly  respectable  house,  the  genuineness  of  the  specimen 
would  have  been  doubted  by  Mr.  Chesebrough,  and,  in  fact,  he  did 
express  doubts  about  it.  It  was  not  so  much  the  smell  of  petroleum 
as  of  some  acid,  and  he  thought  probably  in  the  treatment  with 
nitric  acid  in  the  process  of  purification  some  decomposition  pro- 
duct had  remained.  His  experience  differed  somewhat  from  that 
mentioned,  that  these  hydrocarbons  did  not  tend  to  preserve  sub- 


BRITISH    PHARMACEUTICAL    CONFERENCE.  517 

stances  like  lard.  He  found,  as  a  matter  of  experience,  that  the 
admixture  would  keep  better  than  lard,  or  a  mixture  of  oil  and 
wax  alone.  There  appeared  to  be  two  classes  of  these  bodies  in  the 
market,  one,  petroleum  jelly,  obtained  in  purifying  crude  petroleum, 
holding  a  place  between  lubricating  oil  and  paraffin  wax,  which  had 
never  been  in  a  crystalline  condition,  and  was  therefore  soft  and 
emollient  in  character ;  and  another,  being  that  which  was  prepared 
by  dissolving  a  soft  paraffin  having  a  low  melting  point  in  lubricat- 
ing oil.  These  would  possess  different  characteristics  ;  one,  being 
more  or  less  crystalline,  and  although  harder  in  the  first  instance, 
when  broken  up  was  quite  as  soft  as  the  jelly-like  body ;  but  the 
two  would  always  have  distinct  characteristics.  He  had  hoped  that 
Mr.  Willmott  would  have  made  some  experiments  with  the  process 
recently  proposed  for  preparing  a  substitute  for  ointments,  by  a 
solution  of  gelatine  containing  a  small  quantity  of  glycerine.  He 
had  tried  it  in  the  preparation  of  active  remedies,  such  as  chrysa- 
robin,  and  it  answered  very  well,  retaining  its  consistency  when 
painted  on  the  skin.  He  thought  a  compound  of  that  kind  might 
usefully  replace  some  of  the  ointments  which  were  likely  to  change. 

Mr.  Pickard  asked  if  Mr.  Willmott  had  made  any  experiments 
with  the  white  vaseline  lately  introduced.  The  presumption  would 
be  that  the  white  would  be  the  purer  of  the  two.  The  yellow,  when 
heated,  certainly  gave  off  a  petroleum  odour ;  but  he  did  not  think 
the  original  samples  did  so  much  as  those  he  had  seen  since.  He 
should  also  like  to  ask  Mr.  Williams  if  what  was  commercially  known 
as  white  wax  was  not  in  large  blocks. 

Mr.  Williams  said  the  wax  he  alluded  to  as  pure  was  not  known 
as  block  wax,  which  he  believed  contained  other  materials.  It  was 
wax  which  was  largely  used  by  dentists,  who  required  to  have  it 
free  from  spermaceti ;  it  was  also  used  by  photographers,  and  it 
professed  to  be  pure  beeswax,  bleached. 

Mr.  Fkazer  said  he  had  used  the  wax  referred  to  for  some  years, 
and  it  was  known  as  dentists'  wax.  It  was  made  by  Field  &  Co., 
and  other  large  houses,  and  was  quite  different  from  the  ordinary 
white  wax. 

Mr.  A.  H.  Mason  remarked  that  what  was  referred  to  as  block 
wax  was  known  in  the  trade  as  Madras  wax.  It  was  not  at  all 
necessary  to  use  manufactured  or  bleached  wax  in  the  preparation 
of  ointments.  Those  who  were  in  the  habit  of  manufacturing 
furniture  polish  were  aware  that  ordinary  white  wax  in  cakes  was 
not  at  all  suitable  for  the  purpose,  the  Madras  wax  being  far  prefer- 
able.    He  should  like  to  ask  if  Mr.  Willmott  had  made  experiments 


518  BRITISH    PHARMACEUTICAL    CONFERENCE. 

relative  to  the  colouring  properties  which  vaseline  and  other  hydro- 
carbons seemed  to  possess.  Complaints  were  often  heard  that 
pomades  or  ointments  made  with  them  stained  the  skin  or  the  linen, 
and  he  wished  to  know  whether  it  might  be  due  to  a  difference  in 
the  hydrocarbons,  or  in  the  case  of  pomades  to  physiological  action, 
the  colouring  matter  in  the  hair  yielding  to  them  and  the  pillows 
becoming  stained.  He  knew  a  case  of  a  lady  in  Paris  who  had 
used  some  pomade  prepared  with  one  of  these  bases ;  she  had  white 
silken  hair,  of  which  she  was  very  proud,  but  after  using  this 
pomade  for  a  few  days  her  hair  became  a  disagreeable  yellow 
colour. 

Mr.  Conkoy  said,  that  his  experience  of  the  preparation  of  lard 
totally  differed  from  Mr.  Willmott's  ;  he  found  that  by  filtration  he 
got  a  most  excellent  product  which  would  keep  good  and  sweet. 
He  did  not  consider  washing  to  be  of  much  use,  but  careful  filtration 
was  necessary  to  separate  decomposable  matter,  and  he  had  never 
found  any  difficulty  in  separating  water  after  washing,  because  by 
allowing  the  lard  to  rest  a  few  minutes,  the  water  would  sink  to  the 
bottom.  There  was  no  necessity  for  any  length  of  time  to  be 
occupied  in  the  filtration,  as  at  a  temperature  of  about  200°  F.  it 
would  easily  run  through  filtering  paper.  With  regard  to  the 
petroleum  odour  developed  by  hydrocarbons,  though  he  had  pre- 
pared a  great  many  ointments  with  these  bases,  he  never  noticed 
any  development  of  this  odour,  though  they  certainly  all  developed 
what  might  be  called  a  rancid  smell,  and  that  was  developed  more 
quickly  when  they  were  exposed  to  strong  sunlight.  He  was  not 
surprised  to  hear  that  when  peroxide  of  hydrogen  was  added  to  an 
ointment  it  became  rancid,  for  if  he  wanted  to  produce  such  a  result 
it  was  just  what  he  should  do.  One  frequent  complaint  with  regard 
to  vaseline  and  other  hydrocarbons  was  that  they  produced  irritation 
of  the  skin,  and  he  had  seen  children's  arms  in  a  very  bad  state, 
arising,  as  stated  by  the  medical  man  attending  the  case,  from  the 
application  of  hydrocarbon  jelly. 

Mr.  Holmes  trusted  that  Mr.  Willmott  would  continue  his  re- 
searches until  he  had  arrived  at  the  means  of  making  a  white 
ointment  which  would  not  turn  rancid.  He  had  recently  seen  a 
vegetable  fat  sent  from  Singapore,  which  was  called  vegetable  tallow, 
and  it  was  said  never  to  turn  acid.  When  it  was  obtained  white, 
which  was  not  very  often,  he  understood  it  made  a  very  good 
ointment  simply  with  the  addition  of  a  little  olive  oil,  and  if  there 
were  any  demand  for  it,  he  thought  there  would  be  no  difficulty  in 
obtaining  a  supply.     He  had  seen  some  of  the  seeds  from  which  it 
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was  obtained,  and  as  they  were  not  recognised  either  at  Kew  or  the 
British  Museum,  it  was  obvious  they  were  not  yet  known  to  com- 
merce. He  had  a  small  quantity  of  the  fat  which  he  could  place  at 
the  disposal  of  Mr.  Willmott  if  he  would  like  to  experiment  with  it. 

Mr.  Conroy  asked,  if  shea  butter  was  the  same  thing  as  vegetable 
tallow,  and  if  Mr.  Willmott  could  give  any  information  about  it, 
particularly  as  to  whether  it  had  any  medicinal  properties  of  its 
own. 

Mr.  A.  C.  Abraham  wished  to  dispel  an  idea  which  might  arise 
from  what  had  been  said,  that  pure  white  wax  was  only  used  in 
Scotland  ;  it  was  easily  obtained  by  anybody  who  wished  to  get  it. 
He  had  always  used  it,  and  believed  that  the  firm  to  which  he 
belonged  had  used  it  for  as  long  a  period  as  had  been  named  (forty 
years).  With  regard  to  Mr.  Williams's  suggestion  that  the 
difference  noted  by  Mr.  Willmott  was  possibly  due  to  the  quality  of 
the  wax  rather  than  to  its  having  been  bleached,  his  results,  working 
with  pure  wax,  quite  bore  out  what  Mr.  Willmott  had  said,  and  the 
fact  that  white  wax  was  oxidized  by  exposure  to  the  air  would  lead 
one  to  expect  such  a  result. 

Mr.  Ward  said  it  would  be  well  if  it  were  explained  whether 
English  or  foreign  yellow  wax  was  referred  to. 

Mr.  Woollet  said  it  was  very  desirable  that  Mr.  Willmott  should 
continue  this  investigation,  especially  with  regard  to  the  wax 
question,  as,  if  he  had  used  round  cakes,  probably  his  results  would 
require  reconsideration.  As  regards  Madras  wax,  the  purity  of  a 
great  deal  of  that  was  open  to  considerable  doubt.  The  whole 
question  of  the  wax  to  be  used  in  ointment  making  might  with 
considerable  advantage  be  investigated  further.  It  was  rather 
surprising  to  him  that  one  very  simple  thing  was  omitted  in  Mr. 
Willmott's  paper,  namely,  the  first  preparation  of  the  lard.  He  had 
mentioned  bladder  lard,  but  it  was  a  very  simple  process  to  take  the 
flake  lard,  and  having  pix>perly  bruised  it,  so  that  all  the  vesicles  were 
broken  up,  in  which  condition  it  could  be  rendered  at  the  lowest 
possible  temperature,  when  the  lard  produced  would  be  found  to  be 
very  different  from  that  generally  used. 

Mr.  Whitlet  Williams  thought  the  preparation  to  which  Mr. 
Holmes  had  referred  was  very  likely  to  be  of  great  use  indeed.  He 
remembered  some  time  ago  being  at  Price's  Candle  Works,  when 
Mr.  Hatcher,  the  chemist  there,  showed  him  a  quantity  of  a  fat 
which  he  believed  to  be  the  same  thing ;  it  was  imported  under  the 
name  of  kokum  oil.  He  said  that  though  freely  exposed  to  the 
weather,  it  kept  almost  absolutely  without  change ;  it  was  a  dense 
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white  fat,  something  between  lard  or  spermaceti  and  white  wax, 
and  in  composition  was  almost  pure  stearine ;  in  fact,  it  formed 
about  the  best  material  from  which  to  prepare  pure  stearic  acid. 

Mr.  Holmes   said  the  material   he  referred  to  was    not  kokum 
butter,  and  the  seeds  from  which  it  came  were  quite  different. 

Mr.  Willmott  said  he  feared  he  should  be  compelled  to  overlook 
some  of  the  remarks,  whilst  many  of  the  criticisms  which  had  been 
made  would  be  found  to  be  dealt  with  in  portions  of  the  paper 
which  he  omitted  in  reading.  He  had  made  no  examination 
chemically  of  the  different  hydrocarbons,  except  such  as  were  in- 
volved in  the  experiments  he  had  narrated  ;  but  he  thought  there 
was  very  little  difference  between  them  chemically.  Vaseline 
seemed  to  be  prepared  by  a  different  process  altogether ;  in  fact, 
Messrs.  Chesebrough's  patent  claimed  a  particular  process  which 
did  not  apply  to  the  other  hydrocarbons.  That  might  account  for 
the  circumstance  that  in  vaseline  alone,  and  not  appreciably  in  the 
others,  the  odour  complained  of  became  developed.  It  was  claimed 
that  vaseline  was  not  a  product  of  distillation,  and  thus  possibly 
some  of  the  benzoline  oil  remained  in  the  preparation,  and  became 
developed  in  the  course  of  time.  A  good  deal  had  been  said  about 
wax,  which  was  a  subject  well  worthy  of  investigation,  but  he  had 
not  gone  beyond  the  ordinary  wax  of  commerce,  which  he  had 
always  found  sufficiently  good  for  the  purpose  intended.  The  wax 
mentioned  by  Mr.  Williams  was  a  special  preparation,  which  he  did 
not  think  was  generally  used  in  pharmacy.  He  was  obliged  to  Mr. 
Moss  for  his  experience  with  regard  to  vaseline.  It  was  only  after 
a  long  time  in  the  case  of  vaseline  itself,  or  after  a  shorter  time 
when  mixed  with  acetate  or  carbonate  of  lead,  that  the  odour  became 
developed ;  in  the  latter  case  he  could  state  that  with  almost 
certainty  the  change  would  occur  within  six  months.  He  had  used 
different  samples  of  vaseline,  extending  over  a  long  time.  He  had 
not  tested  the  stage  of  rancidity  chemically,  as  time  would  not 
permit ;  but  had  simply  judged  by  the  physical  properties  of  the 
ointment.  Dr.  Symes's  suggestion  with  regard  to  glycerine  was  a 
valuable  one,  and  he  would  bear  it  in  mind.  As  far  as  he  knew, 
white  ozokerine,  except  in  its  freedom  from  colour,  had  no  advantage 
over  the  yellow  kind,  and  he  did  not  know  that  Messrs.  Field  recom- 
mended it  in  preference.  He  presumed  the  colour  was  got  rid  of 
by  filtration  through  animal  charcoal.  Mr.  Conroy  referred  to 
peroxide  of  hydrogen  producing  rancidity  ;  it  was  simply  added  to 
the  milder  nitrate  of  mercury  ointment  to  prevent  reduction  of 
the   mercury.      The  effect  on  the    lard  was  no    doubt  prejudicial. 
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The  new  substance  mentioned  by  Mr.  Holmes  was  well  worth 
consideration,  and  in  all  these  cases  it  was  very  desirable  that 
sufficient  time  should  be  given,  and  that  those  ingredients  should 
be  mixed  with  the  bases  which  would  test  them  in  the  severest 
manner,  otherwise  misleading  conclusions  might  be  arrived  at. 

The  President  said  the  Conference  would  no  doubt  appreciate  the 
discussion  which  had  taken  place.  There  must  be  room  for  future 
research  in  connection  with  the  material  which  separated  when  fats 
were  filtered.  He  believed  the  following  question  would  have  to  be 
reconsidered :  What  was  the  nature  of  and  extent  of  the  action  of 
the  material  which  separated  from  fats  by  filtration?  He  hoped 
this  would  be  investigated. 


The  next  paper  was  a — 

NOTE    ON    THE    PROCESSES    OF    THE    BRITISH    AND 

UNITED    STATES    PHARMACOPOEIAS   FOR   THE 

DETERMINATION  OF  HYDROCYANIC  ACID. 

By  Louis  Siebold,  F.I.C.,  F.C.S. 

The  members  of  this  Conference  will  be  aware  that  the  two  pro- 
cesses to  which  the  title  of  this  paper  refers  differ  in  two  essential 
points.  In  the  first  place,  the  conversion  of  the  acid  into  a  cyanide 
is  effected  in  the  B.P.  process  by  means  of  sodium  hydrate,  while 
the  United  States  Pharmacopoeia  directs  magnesia  suspended  in 
water  to  be  used  for  the  same  purpose.  The  second  and  chief 
point  of  difference  consists  in  the  manner  in  which  the  decinormal 
solution  of  silver  nitrate  is  applied.  According  to  the  B.P.,  this 
solution  is  to  be  added  until  a  permanent  precipitate  of  silver 
cyanide  just  begins  to  form,  or  in  other  words  until  the  whole  of 
the  sodium  cyanide  has  been  converted  into  the  soluble  double  salt 
Na  Ag  Cy2.  The  process  of  the  United  States  Pharmacopoeia  does 
not  stop  at  this  point,  but  directs  the  addition  of  the  silver  nitrate 
solution  to  be  continued  until  the  soluble  double  cyanide  (in  this 
case  Mg  Ag2  Cy4)  is  again  completely  decomposed,  or  until  the  whole 
of  the  cyanogen  present  has  been  precipitated  as  silver  cyanide. 
As  this  process  is  conducted  in  the  presence  of  a  small  quantity  of 
neutral  potassium  chromate,  the  end  of  the  reaction  is  distinctly 
indicated  by  a  red  coloration  due  to  the  formation  of  silver 
chromate.  A  mere  glance  at  the  equations  illustrating  this 
process  suffices  to  show  that  it  requires  exactly  twice  the  volume 
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of  silver  nitrate  solution  as  that  of  the  British  Pharmacopoeia ; 
but,  strange  to  say,  this  fact  seems  to  have  been  overlooked  by 
the  compilers  of  the  United  States  Pharmacopoeia.  This  serious 
error  in  its  statement  of  the  volume  of  silver  solution  required 
for  a  given  weight  of  the  acid  to  be  tested  has  been  already 
pointed  out  by  Mr.  B.  A.  Cripps,  in  a  paper  read  before  the  School 
of  Pharmacy  Students'  Association ;  and  I  can,  therefore,  at  once 
pass  on  to  the  main  object  of  this  note,  viz.,  the  discussion  of  the 
question  whother  this  process  is  in  itself  a  good  one,  and  whether 
or  not  it  compares  favourably  with  that  of  the  British  Pharmacopoeia. 
Mr.  Cripps,  in  the  paper  alluded  to,  speaks  of  it  as  less  satisfactory, 
but  gives  no  reason  for  his  unfavourable  opinion  except  the  fact 
that  the  process  requires  a  larger  quantity  of  silver  solution,  but 
this  feature  seems  to  me  an  advantage  rather  than  otherwise,  for 
the  larger  the  volume  of  a  test  solution  required  for  the  analysis 
of  the  same  weight  of  substance,  the  greater  must  be  the  accuracy 
in  the  result,  provided  the  method  itself  is  free  from  inherent 
defects  and  is  not  inferior  in  the  delicacy  of  its  reactions.  I  have 
therefore  tested  this  method  for  its  accuracy,  and  can  report  to  this 
meeting  that,  if  properly  conducted,  it  is  thoroughly  reliable,  and 
certainly  in  nowise  inferior  to  the  process  commonly  used  in  this 
country.  Indeed,  in  the  hands  of  inexperienced  manipulators,  it 
appears  to  me  the  preferable  one  of  the  two.  It  does,  however, 
require  certain  precautions,  to  which  I  desire  to  draw  attention. 

(1)  Care  must  be  taken  that  a  sufficient  amount  of  magnesia  be 
used,  for  otherwise  the  results  will  be  too  low  and  entirely  untrust- 
worthy. The  cause  of  the  inaccuracy  in  this  case  is  the  same  as 
that  which  renders  the  British  official  process  fallacious  in  the 
presence  of  an  insufficient  amount  of  soda,  as  pointed  out  in  my 
paper  read  before  the  Conference  meeting  at  London  (Year-Book  of 
Pharmacy,  1874,  p.  505).  An  excess  of  magnesia,  however,  is  less 
injurious  than  an  excess  of  soda  in  the  other  method,  and  does  not 
appreciably  affect  the  accuracy  of  the  result. 

(2)  The  magnesia  used  must  be  free  from  chlorides,  and  the 
hydrocyanic  acid  free  from  hydrochloric  acid;  otherwise  the 
results  will  bo  too  high.  Both  should,  therefore,  bo  tested  for 
these  impurities.  It  will  be  remembered  that  hydrochloric  or 
other  mineral  acids  are  sometimes  added  to  hydrocyanic  acid  with 
the  idea  of  increasing  the  stability  of  the  latter.  The  simplest 
mode  of  detecting  such  an  admixture  would  be  to  boil  somo  of  the 
hydrocyanic  acid  for  some  time  until  this  volatile  acid  is  completely 

[led,  and  then  to  test  with  silver  nitrate. 
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If  these  precautions  be  duly  observed,  the  results  of  tbe  process 
are  all  that  can  be  desired. 


At  the  conclusion  of  the  paper, 

Mr.  Siebold  added — In  a  paper  on  the  estimation  of  hydrocyanic 
acid  by  Liebig's  method,  read  at  the  Dublin  meeting  of  the 
Conference,  I  pointed  out  that  the  same  process  might  be  advan- 
tageously employed  for  alkalimetric  purposes,  inasmuch  as  the 
volume  of  silver  nitrate  solution  used  in  the  titration  indicates  the 
proportion  of  alkaline  cyanide  present,  but  not  a  particle  of  any  free 
hydrocyanic  acid  that  may  occur  in  the  solution  in  consequence  of 
the  use  of  an  insufficient  amount  of  alkali.  In  the  presence  of  such 
an  excess  of  hydrocyanic  acid,  only  the  portion  actually  combined 
with  alkali  is  indicated,  and  hence  the  proportion  of  alkali  which  has 
entered  into  combination  with  the  acid  may  be  as  readily  calculated 
from  the  volume  of  the  silver  solution  required  as  that  of  the 
cyanogen.  In  the  paper  alluded  to  I  explained  the  various  advan- 
tages of  this  process  over  the  usual  methods  of  alkalimetry,  and 
showed  that  alkaline  carbonates  can  thus  be  accurately  determined 
at  an  ordinary  temperature  with  the  same  ease  and  precision  as 
caustic  alkalies.  It  is  a  noteworthy  fact  that,  whereas  hydrocyanic 
acid  is  incapable  of  decomposing  alkaline  carbonates,  the  decom- 
position is  brought  about  in  a  most  complete  manner  and  without 
the  aid  of  heat  in  the  presence  of  silver  nitrate,  owing  to  the  great 
tendency  of  hydrocyanic  acid  to  form  soluble  and  perfectly  neutral 
double  cyanides  of  silver  and  alkalies.  While  engaged  in  my 
recent  experiments  with  the  United  States  Pharmacopoeia  process 
for  determining  the  strength  of  hydrocyanic  acid,  the  use  of 
magnesia  in  the  place  of  soda,  as  directed  in  that  process,  suggested 
to  me  the  probability  that  even  the  carbonates  of  the  alkaline 
earths  may  be  decomposed  by  hydrocyanic  acid  in  the  presence 
of  nitrate  of  silver,  and  that  this  titration  might  perhaps  also  with 
advantage  be  extended  to  their  determination.  Experiments  in 
this  direction  are  now  in  progress,  and  the  results  will  be  com- 
municated in  due  course. 

The  President  said,  considering  the  importance  of  hydrocyanic 
acid  as  a  remedy,  and  its  highly  poisonous  character,  every  con- 
tribution to  existing  knowledge  respecting  tests  for  this  substance 
must  be  welcome,  and  the  Conference  would,  therefore,  appreciate 
Mr.  Siebold's  work  in  that  direction.  Mr.  Cripps  had  stated  that 
it  was  only  his  impression  that  the  one  process  for  estimating  the 
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strength  of  hydrocyanic  acid  was  preferable  to  the  other,  and  that 
he  intended  to  continue  his  work.  He  had  no  doubt  he  would  do 
so,  unless  he  saw  that  the  matter  was  already  in  excellent  hands. 
He  was  very  glad  to  know  that  Mr.  Siebold  was  carrying  on  his 
researches  into  these  reactions  in  the  direction  he  had  indicated, 
and  the  result  of  those  researches,  whatever  it  might  be,  would  be 
most  welcome. 

A  vote  of  thanks  was  passed  to  the  author. 

Mr.  John  Williams  said  he  had  for  a  great  many  years  paid  some 
attention  to  this  question  of  hydrocyanic  acid  testing,  and  had 
always  looked  upon  it  that  Liebig's  test,  at  present  recognised  by 
the  British  Pharmacopoeia,  was  a  very  great  advance  over  any 
previous  test,  because  neither  hydrochloric  acid  or  any  other  mineral 
acid  interfered  with  it.  He  considered  that  the  process  now  given 
in  the  American  Pharmacopoeia,  in  which  magnesia  was  used,  was 
a  distinct  retrogression,  going  back  to  the  days  before  Liebig's 
genius  had  discovered  the  beautiful  test  which  had  been  applied  so 
successfully  to  hydrocyanic  acid.  The  truth  was  that  the  hydro- 
cyanic acid  of  commerce  always  did  and  must  contain  a  preserva- 
tive of  some  kind,  and  that  preservative  was  generally  hydrochloric 
acid.  If  prepared  without  that,  it  would  change  so  rapidly  and 
continuously  that  it  would  never  be  reliable  after  being  kept  for 
a  very  short  time.  The  cause  was  easily  explained  :  there  was 
ammonia  in  the  atmosphere  and  alkali  in  the  glass  of  the  bottle,  and 
any  alkaline  condition  whatever  rapidly  caused  this  change  and  the 
destruction  of  the  hydrocyanic  acid;  therefore,  the  addition  of  a 
small  quantity  of  a  mineral  acid  ought  not  to  be  looked  upon  as  in 
any  way  an  adulteration,  but  simply  as  a  preservative,  and  as  such 
it  was  most  valuable  ;  but  it  was  most  important  that  there  should 
be  a  test  by  which  the  hydrocyanic  acid  itself,  and  its  strength,  could 
be  determined  without  reference  to  this  mineral  acid  put  in  as  a 
preservative.  That  was  done  in  the  present  B.  P.  process,  and 
would  not  be  done  by  the  new  American  test.  Therefore,  ho 
entirely  contended  against  the  adoption  of  the  American  test  in 
preference  to  that  now  used.  It  might  bo  contended  that  hydro- 
chloric acid  ought  not  to  be  put  into  hydrocyanic  acid ;  but  that 
was  another  question  altogether,  and  his  experience  was  that  it  was 
necessary  to  add  either  that  or  glycerine,  or  some  other  substance,  to 
aol  as  a  preservative. 

Mr.  DOTT  thought  it  was  unnecessary  to  boil  off  the  hydrocyanic 
acul  in  order  to  test  for  hydrooblorio,  because  cyanide  of  silver  vraa 
soluble  in  nitric  acid,  whilst  chloride  was  not. 
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Mr.  Naylor  had  always  felt  extremely  nervous  in  using  Liebig's 
method  for  the  determination  of  hydrocyanic  acid,  and  for  the  last 
two  or  three  years  had  entirely  abandoned  the  method  for  the  one 
suggested  by  Dr.  Hannay.  In  that  process  mercuric  chloride  was 
used,  the  only  objection  to  which  was  the  instability  of  the  volume- 
tric solution  of  mercuric  chloride. 

Mr.  Schacht  said  he  had  hoped  to  hear  further  explained  the 
exact  reason  why  Mr.  Cripps  found  the  United  States  Pharmacopoeia 
process  objectionable,  and  that  the  reason  would  have  been  the 
comparative  difficulty  of  determining  the  moment  at  which  the 
chromate  of  silver  began  to  fall.  His  own  experience  he  did  not 
profess  to  be  equal  to  that  of  the  scientific  chemists  around  him, 
but  was  merely  that  of  a  pharmacist  who  systematically  endeavoured, 
before  allowiDg  his  dispensing  bottle  to  be  filled  with  dilute  hydro- 
cyanic acid,  to  be  quite  sure  it  was  of  the  proper  strength,  but  so 
far  as  he  had  tried  it  he  had  been  perfectly  satisfied  with  the  British 
Pharmacopoeia  process.  The  smallest  particle  of  a  drop  of  the 
nitrate  of  silver  solution  would  certainly  show  the  moment  at  which 
the  operation  must  cease,  and  the  most  delicate  determination  of  the 
strength  of  the  solution  was  in  that  way  easily  arrived  at.  On  the 
other  hand,  when  he  had  attempted  to  estimate  with  chromate,  he 
had  found  that  that  exact  particle  of  a  drop  in  the  experiment  he 
could  not  arrive  at  nearly  so  easily.  The  first  deposit  of  chromate 
of  silver  he  generally  found  required  a  little  time.  He  would  not 
say  the  process  was  not  accurate,  but  it  was  certainly  not  so 
instantaneous.  He  had  always  to  give  a  little  repose  to  the  solution 
before  the  first  evidence  of  the  chromate  of  silver  appeared,  so  that 
in  his  hands  the  process  never  arrived  at  that  beautiful  delicacy 
which  was  obtained  by  the  British  Pharmacopoeia  process. 

The  President  asked  Mr.  Schacht  if  he  had  found  it  necessary 
not  only  to  render  the  mixture  alkaline,  but  to  maintain  its 
alkalinity  ? 

Mr.  Schacht  said  he  had  observed  that  point  most  carefully  since 
attention  was  directed  to  it  by  Mr.  Siebold,  who  pointed  out  that  it 
should  be  just  in  excess  of  the  quantity  which  was  ultimately  found 
necessary  to  convert  the  whole  hydrocyanic  acid  into  alkaline 
cyanide. 

Mr.  Tanner  said  he  could  corroborate  what  Mr.  Schacht  had 
stated  with  regard  to  the  difficulty  of  determining  the  end  of  the 
reaction  when  chromate  of  potassium  was  used.  It  appeared  to  him 
absolutely  necessary  that  a  considerable  time  should  be  allowed  to 
satisfy  oneself  that  the  reaction  was  perfect  ;  not  so   with  regard  to 
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Liebig's  process.  The  determination  there  was  sharp  and  decided, 
and  there  was  no  doubt  left  in  the  miud  of  the  operator  when  the 
end  of  the  process  was  arrived  at.  It  was  very  necessary  to  take 
the  precaution  that  the  solution  should  remain  alkaline,  but  it  was 
also  necessary  that  it  should  not  contain  too  great  an  excess  of 
alkali. 

Mr.  A.  C.  Abraham  said,  some  few  years  ago  a  paper  appeared  in 
the  Pharmaceutical  Journal,  in  which  it  was  stated  that  the  quantity 
of  alkali  was  of  great  importance.  Liquor  sodas  was  a  cheap  thing, 
and  there  was  no  fear  of  not  using  enough  if  they  knew  it  was 
necessary  ;  but  if  one  got  false  results  by  using  too  much,  it  was 
of  great  importance.  The  next  time,  therefore,  he  had  occasion  to 
test  this  preparation,  he  made  several  experiments ;  he  used  10 
cubic  centimetres  of  hydrochloric  acid,  10  cubic  centimetres  of 
liquor  sodse,  and  got  a  certain  result ;  then  he  used  double  and 
treble  the  quantity  of  liquor  sodae,  and  the  results  were  practically 
absolutely  identical,  showing  that  there  was  no  fear  of  getting 
false  results  by  using  anything  like  moderate  excess.  10  cc.  were 
considerably  more  than  was  required,  but  that  was  the  quantity  he 
used  to  the  best  of  his  recollection.  One  objection  to  the  Pharma- 
copoeia process  had  not  been  alluded  to,  which  was  common  to  all 
the  volumetric  tests  of  the  Pharmacopoeia :  the  quantities  used 
were  directed  to  be  taken  by  weight,  and  those  quantities  were 
inconvenient.  It  would  be  much  more  convenient  if  the  direction 
was  to  take,  say  10  cc.  of  a  liquid  requiring  so  many  cc.  of  a 
volumetric  solution,  and  would  save  an  immense  amount  of  trouble. 
He  had  calculated  out  the  quantities  in  this  way  for  the  Pharma- 
copoeia estimations,  and  found  it  amply  repaid  him  for  the  trouble. 

Mr.  Whitley  Williams  said,  in  making  titrations  with  a  nitrate 
of  silver  solution  in  which  cliromate  of  potassium  was  used  as  the 
indicator,  he  had  usually  found  tliat  the  degree  of  neutralization  of 
the  fluid  mattered  very  little  if  the  alkali  present  happened  to  be 
bicarbonate.  Tlie  ordinary  alkaline  bicarbonato  of  soda  or  potash 
might  be  in  any  reasonable  excess  whatever — in  fact,  in  excess  far 
beyond  what  any  one  would  think  of  using — without  danger.  He 
thought  the  use  of  magnesia  in  the  American  process  was  quite  :i 
chimerical  advantage. 

Dr.  STUBS  thought  thero  was  somo  little  contradiction  between 
the  statement  of  Mr.  Tanner  that  an  excess  of  alkali  was  prejudicial 
to  tiie  result,  and  that  just  made  by  Mr.  Abraham;  but  he  thought 
Mr.  Abraham  must  have  Btarted  with  a  large  excess,  and  having 
done  BO  his  results  woidd  probably  correspond  when    he  had    a  little 
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larger  excess.  If  he  had  prepared  it  with  the  bare  quantity- 
necessary,  and  then  with  the  soda  in  very  large  excess,  he  was 
inclined  to  think  the  results  would  be  different. 

Mr.  A.  C.  Abraham  said  he  had  used  smaller  quantities,  but  still 
the  results  were  the  same. 

Mr.  Siebold  said  he  perfectly  agreed  with  Mr.  Williams  in  every- 
thing he  had  said ;  and  if  that  gentleman's  remarks  seemed  to 
contradict  some  of  the  statements  in  his  (Mr.  Siebold's)  paper,  such 
contradiction  was  only  an  apparent  and  not  a  real  one.  He  did  not 
wish  by  anything  he  had  said  to  replace  the  B.P.  process  by  that  of 
the  United  States  Pharmacopoeia ;  he  had  simply  tested  the  relative 
accuracy  of  the  two  methods,  and  had  arrived  at  the  conclusion  that 
if  the  precautions  he  had  named  were  properly  observed,  the  results 
of  the  U.S. P.  pi'ocess  were  at  least  as  accurate  and  trustworthy  as 
that  of  the  British  Pharmacopoeia.  It  was  certainly  an  advantage 
in  the  latter  that  the  presence  of  chlorides  did  not  interfere  ;  but  on 
the  other  hand,  the  larger  volume  of  silver  solution,  and  the  use  of 
magnesia  in  the  place  of  soda,  might  fairly  be  considered  as  compen- 
sating advantages.  How  greatly  the  use  of  an  insufficient  propor- 
tion of  soda  impaired  the  result  he  had  amply  shown  in  a  previous 
paper,  as  well  as  the  extent  of  the  inaccuracy  brought  about  by  an 
undue  excesss  of  alkali.  Having  the  injurious  effect  due  to  both 
causes  in  his  mind,  Mr.  Naylor  said  he  had  always  used  the  B.P.  pro- 
cess with  a  certain  amount  of  nervousness  ;  but  he  (Mr.  Siebold)  did 
not  think  there  was  any  real  cause  for  that,  since  mere  testing  with 
litmus  paper  at  the  end  of  the  titration  would  at  once  settle  the 
question  whether  or  not  an  insufficient  amount  of  alkali  had  beeu 
used,  and  as  regards  an  excess  of  the  latter,  the  inaccuracy  of  the 
result  due  to  this  cause  was  so  trifling  that,  for  all  practical 
purposes,  it  might  be  ignored,  unless  the  excess  of  the  alkali  used 
was  unreasonably  large.  The  use  of  magnesia,  however,  in  the  place 
of  soda,  as  directed  in  the  American  process,  would  entirely  remove 
this  last-named  source  of  error.  Mr.  Dott  remarked  that  it  was 
unnecessary  to  boil  off  the  hydrocyanic  acid  in  order  to  test  this 
acid  for  hydrochloric  acid,  as  the  silver  precipitates  of  the  two 
acids  behaved  differently  towards  nitric  acid.  But  as  silver  cyanide 
was  only  soluble  in  strong  boiling  and  not  at  all  in  cold  dilute  nitric 
acid,  he  (Mr.  Siebold)  did  not  consider  this  diB'erence  as  affording  a 
satisfactory  means  of  detecting  hydrochloric  in  hydrocyanic  acid. 
The  difficulty  of  observing  the  first  change  from  yellow  to  red 
which  Mr.  Schacht  had  experienced  in  titrations  with  silver  nitrate 
where  potassium  chromate   was   used  as  an  indicator,  had  never 
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given  him  any  trouble  ;  but  be  knew  of  others  who  had  the  same 
difficulty.  This  might  be  accounted  for  by  the  difference  in  the 
degree  of  sensibility  towards  slight  colour  changes  in  the  eyes  of 
different  observers. 

Mr.  A.  C.  Abraham  asked  whether  cyanide  and  other  impurities 
were  not  liable  to  be  found  in  commercial  soda,  which  might  have 
produced  the  discrepancy  some  people  noticed. 

Mr.  Siebold  said  he  had  performed  all  his  experiments  with  pure 
sodium  hydrate,  and  did  not  know  to  what  extent  commerical  caustic 
soda  might  be  contaminated  with  cyanide,  the  presence  of  which 
would  certainly  impair  the  result. 


A  paper  was  then  read  entitled — 

IODINE    IN    COD    LIVER    OIL. 
By  Edward  C.  C.  Stanford,  F.C.S. 

"  It  is  proposed  to  verify  the  statement  in  Garrod's  '  Materia 
Medica '  that  cod  liver  oil  contains  0'06  per  cent  of  iodine."  See 
"Blue  List." 

If  this  statement  were  true,  cod  liver  oil  would  be  one  of  the 
richest  sources  of  iodine  with  which  we  are  acquainted.  At  present 
the  marine  algae  form  the  only  commercial  European  source  of 
iodine.  The  largest  quantity  of  iodine  found  in  the  deep  sea  tangle 
or  stems  of  Laminaria  digitata  amounts  in  the  fresh  plants  to 
about  OT  per  cent.  The  quantity  obtained  when  this  plant  is 
burned  into  kelp  seldom  reaches  005  per  cent.  The  average  yield 
from  laminaria  drift  on  the  large  scale  is  0"025  per  cent. ;  but  many 
thousands  of  tons  of  seaweed  have  been  made  into  kelp  and  worked 
for  iodine  which  have  not  yielded  more  than  0005  per  cent.,  and 
some  even  less  than  this ;  so  that  we  have  to  deal  on  the  large  scale 
with  a  material,  and  constantly  to  test  samples,  containing  very 
small  percentages  of  iodine.  I  mention  this  in  connection  with  the 
process  daily  employed  for  many  years  in  estimating  small  amounts 
of  iodine  in  our  laboratory,  and  which  has  also  been  employed  in  ob- 
taining the  results  from  cod  liver  oil  to  be  published  in  this  paper. 

Much  difference  of  opinion  lias  arisen  amongst  former  observers 
with  regard  to  iodine  in  cod  liver  oil  and  the  statements  of  results 
are  extremely  conilicting,  some  chemists  having  failed  to  find  iodine 
at  all,  others  only  in  some  specimens  of  this  oil.  Other  chemists 
again  have  estimated  the  proportion  of  iodine  as  much  higher  than 
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the  quantity  above  indicated ;  and  it  has  been  assumed  that  this 
element  represents  an  important  factor  in  its  medicinal  value. 

In  a  well  known  work  on  materia  medica  the  editors  remark  that 
the  state  of  combination  in  cod  liver  oil  "  may,  perhaps,  tend  to 
develop  a  peculiar  action  of  iodine  and  bromine,  and  endow  them 
with  an  efficacy  not  otherwise  attainable." 

The  following  results  have  been  published  at  various  times  by 
the  authorities  quoted  : — 


Iodine  per  cent 

Dorvault  found  in  cod  liver  oil 

.     0-150 

Eaie  found  in  cod  liver  oil 

.     0180 

Joseph  found  nearly  h  per  cent. 

.     0-187 

Machenroden  found 

0-162 

to  0-324 

Grager  found  in  light  brown  oil 

.     0-0816 

Dr.  de  Jongh  found  in  pale  oil 

.     0-0374 

„             „         pale  brown 

.     0-0406 

.,            ,,        brown 

.     0-0295 

All  these  are  extremely  high  and  improbable. 

Mr.  Mitchell  Bird  (Pharm.  Journ.  [2],  i.  p.  546)  gives  results  of 
analyses  of  six  varieties  of  cod  liver  oil,  which  are  much  nearer 
what  I  believe  to  be  the  truth.  The  method  and  the  results  differ 
considerably  from  mine,  although  we  are  both  agreed  in  the  fact 
that  we  have  found  iodine  in  all  the  specimens  examined. 

The  percentage  results  are  as  follows,  the  iodine  being  calculated 
as  potassium  iodide  : — 

As  K  I.  As  Iodine. 

1.  Cod  liver  oil,  Norway     .     -0021^ 

2.  Cod  liver  oil,  Norway     .     -0018  [  average< 

3.  Cod  liver  oil,  Norway     .     -0016  I 

4.  Cod  liver  oil,  Norway     .     -OOIGJ  -001755  -001355 

5.  Cod  liver  oil,  Newfoundland-0012^  average. 

6.  Cod  liver  oil,  Newfoundland-0014  j  -0013  -000993 

He  used  5000  grs.  of  the  oil  for  each  experiment  and  saponified 
with  alcoholic  solution  of  caustic  potash,  burned  the  soap  formed, 
and  dissolved  out  the  salts  ;  after  saturating  the  solution  with 
sulphuric  acid  and  separating  the  potassium  sulphate  deposited,  he 
employed  the  starch  test,  setting  free  the  iodine  with  nitrite  of 
potassium  and  sulphuric  acid,  and  comparing  the  colour  with 
standard  solutions  of  potassium  iodide.  My  method  is  different ; 
it  is  a  delicate  process  of  very  general  application,  and  one  that  I 
adopted  some  years  ago,  having  discarded  all  others  in  its  favour. 
I  will  describe  it  here  as  applied  to  kelp,  one  of  the  most  trouble- 
some and  various  of  all  commercial  substances  to  sample  and  test. 

M    M 
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To  insure  an  accurate  sample  about  100  lbs.  are  carefully  picked 
from  a  cargo  of  say  100  tons,  and  ground  up.  Of  this  100  grains 
are  taken  to  estimate  the  moisture,  and  another  100  grains  to 
estimate  the  soluble  matter,  the  potash,  and  the  iodine.  The  kelp  is 
treated  with  about  4  ounces  of  hot  water,  which  dissolves  little  or 
none  of  the  oxysulphides :  this  operation  is  repeated,  the  residue 
washed  and  the  solution  made  up  to  5000  grains  measure.  Of  this 
one-tenth  part,  or  500  grains  measure,  equal  to  10  grains  of  kelp,  is 
taken  for  estimating  the  iodine,  so  that  we  never  operate  on  more 
than  one-tenth  of  a  grain  of  iodine,  generally  one-twentieth,  often 
one-hundredth.  In  fact,  if  the  amount  present  exceeds  one-tenth 
of  a  grain,  we  always  dilute  the  solution.  One  hundred  grains 
measure  of  bisulphide  of  carbon  are  added,  and  a  few  drops  (1  to  3) 
of  nitrosulphuric  acid  *  dropped  in.  The  testings  are  performed  in 
large  even  tubes,  and  compared  with  graduated  standard  solutions 
of  potassium  iodide  treated  in  the  same  manner.  By  this  method 
2  5  00  0  0^*  part  is  easily  detected  and  measured,  and  up  to  lo6166ath 
part  the  estimation  is  very  accurate.  If  the  iodine  in  a  seaweed  or 
other  organic  substance  is  to  be  determined,  it  is  carbonized  in  a 
small  iron  retort  or  crucible,  and  the  charcoal  treated  in  the  same 
way.  Burning  to  ash,  however  carefully  done,  involves  a  consider- 
able loss  of  iodine,  more  than  is  generally  supposed.  For  instance, 
a  sample  of  seaweed  ash  exposed  for  twenty-four  hours  in  an  open 
crucible  over  an  ordinary  Bunsen  burner  will  not  retain  a  trace  of 
iodine  at  the  end  of  that  time.  We  invariably  carbonize  the 
material  in  preference  to  burning  to  ash,  in  order  to  retain  all  the 
iodine  and  to  easily  extract  the  salts.  Some  of  these  specimens  are 
extremely  difficult,  indeed,  almost  impossible,  to  burn  to  complete 
ash,  on  account  of  the  large  proportion  of  fusible  salts  present.  In 
estimating  the  small  quantities  of  iodine  necessary  in  our  analyses 
we  are  really  limited  to  colour  tests.  I  have  long  discarded  starch, 
as  it  introduces  an  organic  substance  very  liable  to  change,  and  in 
many  circumstances  unreliable.  Moreover,  in  my  hands  it  is  not 
so  sensitive  as  that  with  bisulphide  of  carbon.  The  solution  is  not 
perfectly  transparent,  and  the  indications  not  so  sharp.  The  colour 
is  spread  over  the  whole  liquid,  and  when  dilute  can  only  be  seen 
by  looking  down  the  length  of  the  tube,  whereas  in  the  bisulphide 
of  carbon  test  it  is  removed  out  of  the  solution  and  concentrated  in 
ih  of  the  volume  at  the  bottom  of  the  tube.      The  comparison 

aitro  alphurio  acid  i;  made  by  treating  Btaroh  with  nitric  aoid,  and 
i      iug  ill.-  nitrons  fames  into  Bulphurio  aeid  1*843  The 

..-■11. 
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of  the  two  methods  is  very  marked.  In  testing  a  solution  of  potas- 
sium iodide  containing  only  a  50'00UtTi  part  of  iodine,  the  maximum 
effect  is  immediate,  and  another  advantage  is  that  the  iodine  can 
be  easily  separated  from  its  solution  in  bisulphide  of  carbon.  We 
usually  recover  the  latter  by  treating  it  with  zinc  in  the  presence  of 
water.  The  specimens  of  cod  liver  oil  experimented  on,  for  which 
I  am  indebted  to  our  mutual  friend  and  former  President,  Mr. 
Reynolds,  were  taken  in  quantities  of  5000  grains  each,  saponified 
with  1000  grains  of  caustic  soda,  pure  and  free  from  iodine,  then 
carbonized  in  a  large  porcelain  crucible ;  the  resulting  charcoal  was 
treated  with  hot  water  and  made  up  to  5000  grains  measure.  One 
tenth  of  this,  or  500  grains,  was  found  quite  sufficient  to  detect  the 
presence  of  iodine  and  to  estimate  it.  Three  experiments  were  made, 
taking  500  grains,  2500,  and  1000  grains  respectively,  with  pretty 
concordant  results.     The  mean  results  are  appended. 

In  the  first  experiment  the  solution  was  tested  at  once  in  the 
manner  indicated.  In  the  second  the  solution  was  neutralized  with 
hydrochloric  acid  in  the  presence  of  the  carbon  bisulphide,  no  iodine 
was  eliminated  until  the  nitrosulphuric  acid  was  added.  In  the 
third  the  solution  was  neutralized  with  hydrochloric  acid  before  the 
addition  of  the  test  solutions.  Little  difference  was  noticed.  The 
following  six  specimens  were  selected  : — ■ 

No.  1.  Cod  liver  oil,  pale. 
No.  2.  Cod  liver  oil,  Norway. 

No.  3.  Cod  liver  oil,  manufactured  by  Carr  &  Sons,  Berwick  - 
on-Tweed. 

No.  4.   Cod  liver  oil,  English. 

No.  5.  Cod  liver  oil,  Newfoundland. 

No.  6.  Light  brown  cod  liver  oil. 

The  mean  proportions  of  iodine  found  were  per  cent. — 

0-000410  \ 

0-000434 

0-000276 

0-000138 

0-0003L 

0-000360/ 

I  also  estimated  the  iodine  in  fresh  cod  liver ;  the  fishmonger 
informed  me  that  it  is  not  yet  in  season,  but  the  result  is  here 
appended.  Five  thousand  grains  were  treated  in  the  same  manner 
as  the  oil.  Having  stated  on  a  former  occasion  (B.  Pharm.  Con- 
ference, Liverpool)  that  the  oil  vomited  by  the  fulmar  (fulmaris 


No. 

1. 

No. 

2. 

No. 

3. 

No. 

4. 

No. 

5. 

No. 

6. 

Mean  percentage  of  iodine, 
0-000322. 
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glacialis)  *  of  St.  Kilda,  and  which,  though  obtained  from  a  bird, 
has  the  reactions  of  a  fish  liver  oil,  contains  iodine,  I  have  also 
estimated  this  amount.  Five  thousand  grains  were  treated  in  the 
same  way  as  the  cod  liver  oil. 

Cod  liver  oil  dragees  are  stated  to  be  made  of  cod  liver  from 
which  the  oil  has  been  removed  ;  an  analysis  of  these  is  also  ap- 
pended. One  thousand  grains,  or  173  of  the  dragees,  were  employed 
saponified  and  with  200  grains  of  caustic  soda.  These  are  extremely 
rich  in  iodine,  and  would  form  a  valuable  source  of  that  element  if 
they  can  be  procured  cheap  enough  to  contend  with  the  present  low 
prices.  I  notice,  however,  that  a  box  of  250  dragees  sells  at  5s.,  and 
is  considered  (by  the  maker)  to  be  equal  to  6  pints  of  oil ;  so  that 
the  quantity  employed  would  be  equal  to  83  ounces  or  36,312 
grains,  or  about  seven  times  the  quantity  of  oil  used  in  the  other 
experiments.  It  contains  one  hundred  and  eighty-seven  times  the 
proportion  of  iodine. 

Per  cent. 
Fulmar  oil  contains  iodine  .  .  .  0-000095 
Cod  liver,  fresh,  contains  iodine  .  .  0-000817 
Cod  liver  oil  dragees  contain  iodine    .         .     0-0.">0:5(IGt 

It  will  be  noticed  that  the  fresh  cod  liver  contains  more  than 
double  as  much  iodine  as  the  mean  percentage  in  the  oil.  Mr. 
Gate  has  kindly  sent  me  an  estimate  of  the  yield  from  his  experience 
of  ten  years'  average  of  oil  from  cod  liver ;  it  is  about  45  per  cent., 
taking  the  best  time,  December.  The  inference  is  that  the  liver 
without  the  oil  would  contain  a  much  higher  percentage  of  iodine, 
as  shown  indeed  in  the  dry  dragees.  And  I  shall  not  be  surprised 
to  find  as  much  in  the  fish.     This  point  is  under  investigation. 

Scotch  herring  has  been  said  by  "  Jonas  "  to  contain  iodine,  and 
this  is  also  under  investigation. 

This  morning  I  have  received  the  results  of  the  analysis  of  fresh 
cod,  herring,  and  herring  brine. 

5000  grains  of  fresh  cod  were 

treated  with         .  .  .      500  grains  caustic  soda. 

£  5000  grains  of  salt  herrings 

were  treated  with  .  .  „  ,, 

X  5000  grains  of  herring  brine 

were  I  reated  with        .         .  ,,  ,, 

i  n; ical  Journal,  No\ .  1  s~i>. 
published  analysis  i  I     I  ■  Gam  an  the  iodine 

1  0w154  percent.,  i.e.,  richer  than  any  other  known  organic  substance. 
;  Tun  detenruni  i  i  made,  one  with  500  grain   and  another  wit]      00 

and  the  mean  taken. 
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Fresh  cod  fish  contained  ,0001G  per  cent,  iodine  dry  =  '000829. 

Scotch  herring,  salted,  contained  "00065  per  cent,  iodine, 
brine         „  '00012 

The  cod  fish  contained  80'  7  per  cent,  water. 

In  the  fresh  cod  fish  the  analyst  for  the  first  time  in  these  experi- 
ments was  troubled  with  a  large  quantity  of  sulphides,  and  in  this 
case  only  was  not  satisfied  with  the  indication  from  500  grains 
measure,  and  was  obliged  to  use  the  larger  quantity. 

It  will  be  seen  that  the  herring  contains  four  times  the  amount 
of  iodine  contained  in  the  cod  fish,  and  more  than  in  any  of  the 
samples  of  cod  liver  oil ;  if  therefore  the  iodine  be  the  medicinal 
element,  you  should  recommend  Scotch  herring  salted  ;  it  is  very 
cheap  at  present. 

I  find  the  subject  becoming  interesting  and,  indeed,  alarming 
to  the  iodine  maker,  and  intend  examining  other  varieties  of  fresh 
fish,  for  I  expect  to  find  iodine  in  all ;  and  if  so,  every  man  who 
eats  fish  will  become  his  own  iodine  eliminator.  Specimens  of  true, 
genuine,  unmixed  whale,  seal,  and  bottle-nose  oil  have  been  sent  me 
by  my  friend,  Captain  John  Gray,  a  celebrated  Peterhead  whaler, 
to  whom  the  arctic  regions  are  a  kind  of  "Winter  Garden,"  and 
these  are  under  examination,  but  I  cannot  yet  report  the  results. 

Since  the  publication  of  the  paper,  the  following  results  have  been 
obtained,  the  respective  oils  having  been  treated  in  the  same  manner 
as  the  cod  liver  oil : — 

Per  cent. 
Whale  oil,  cold  drawn,  contains  iodine .  .  '00001 
Bottle-nose        „  ,,  .         .     -00010 

Seal  „  „  .         .     -0000r> 


The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Stanford, 
said  it  was  very  satisfactory  that  so  great  an  authority  on  iodine 
should  have  attacked  this  subject,  and  handled  it  so  thoroughly. 

The  vote  of  thanks  was  passed  unanimously. 

Mr.  Ekin  did  not  think  the  experiments  Mr.  Stanford  referred 
to  were  necessarily  antagonistic  to  the  results  of  his  experience 
with  regard  to  the  delicacy  of  the  starch  test,  the  conditions  being 
so  distinctly  modified  that  they  would  more  than  account  for  any 
difference  in  result.  It  would  be  remembered  that  his  experiments 
were  directed  to  the  detection  of  very  minute  quantities  of  nitrites 
in   potable    water,  and    the   reverse    conditions   under   which   Mr. 
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Stanford  searched  for  iodine  were  very  different.     He  (Mr.  Ekin) 
found  time  an  important  element  in  the  delicacy  of  the  test. 

Mr.  Stanford  said  he  had  no  doubt  that  testing  for  nitrites  with 
iodide  of  starch  was  an  extremely  delicate  indication,  but  that  was 
not  so  with  the  solutions  he  had  to  do  with,  the  solutions  for  cod- 
liver  oil  being  not  unlike  those  ordinarily  dealt  with.  No  doubt  in 
iodide  of  starch  it  was  necessary  to  give  some  time,  whereas  in 
his  experiments  the  results  were  immediate — in  fact,  they  were 
rather  tied  up  to  immediate  results. 


A  paper  was  next  read  on — 

THE  TREES  YIELDING  BENZOIN. 
By  E.  M.  Holmes,  E.L.S. 

The  benzoin  which  enters  into  English  commerce  includes  four 
vai'ieties,  named  respectively  Sumatra,  Palembang,  Penan g,  and 
Siam  benzoin.  These  exhibit  certain  characteristic  appearances 
by  which  they  are  easily  recognised,  and  three  of  them,  namely, 
Sumatra,  Penang,  and  Siam  benzoin,  are  probably  derived  from 
three  distinct  plants.  The  botanical  source  of  Sumatra  benzoin 
was  determined  by  Dryander,  and  an  account  and  figure  of  the 
plant  were  published  by  him  in  the  Philosophical  Transactions  for 
the  year  1787,  lxxvii.,  p.  303,  but  the  trees  which  yield  the  other 
varieties  have  as  yet  never  been  identified  with  certainty.  The 
Penang  benzoin  is  similar  in  appearance  to  the  Sumatra  kind, 
but  it  has  an  odour  which  is  quite  distinct  and  resembles  that  of 
storax.  It  is  in  all  probability  not  produced  by  Styrax  benzoin; 
but  we  have  as  yet  no  accurate  information  concerning  the  botanical 
source  of  Penang  benzoin.  The  authors  of  "  Pharmacographia  " 
point  out  that  it  may  perhaps  be  the  produce  of  Styrax  subden- 
ticulata,  Miq.,  since  this  tree,  which  occurs  in  West  Sumatra,  has 
the  same  name,  "  Kajoe  Keminjan,"  as  S.  benzoin,  and  Miquel 
remarks  of  it  an  etiam  benzoiferv/m  ?  That  these  two  species  should 
receive  the  same  native  name  in  Sumatra  is  not  surprising,  since 
the  leaves  are  very  similar  in  shape  and  appearance,  and  the  fruit 
of  8.  subdenticulata  apparently  only  differs  from  that  of  8.  benzoi 
in  being  obovate  instead  of  globular  and  depressed. 

Palembang  benzoin  resembles  the  Sumatra  sort  in  odour,  and 
differs  from  it  chiefly  in  its  much  greater  transparency  and  in 
yielding,  as  I  am  informed,  :i  larger  percentage  of  benzoic  acid. 
ft  frequently  contains  moisture,  and  if  recently  imported  specimens 
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are  placed  in  a  bottle  they  soon  become  mouldy.  Concerning  the 
tree  which  yields  Siam  benzoin,  nothing  definite  has  hitherto  been 
ascertained,  although  as  long  ago  as  1859,  Mr.  D.  Hanbury  wrote 
to  Sir  R.  H.  Schombnrgh,  asking  him  to  investigate  the  origin  of 
the  resin,  and  to  find  out  whether  the  tree  which  yielded  it  was 
really  Styrax  benzoin.  Nor  have  subsequent  inquiries  been  more 
successful.  The  only  account  extant  of  the  mode  of  collection  of 
Siam  benzoin  is  that  given  by  Sir  R.  H.  Schomburgh,  who  was 
British  consul  for  some  years  at  Bangkok.  He,  however,  never 
visited  the  region  producing  benzoin,  and  could  therefore  only  give 
information  at  secondhand.  He  represents  that  the  bark  is  gashed 
all  over,  and  the  resin  which  exudes  collects  and  hardens  between 
it  and  the  wood,  the  former  of  which  is  then  stripped  off.  The 
authors  of  "  Pharmacographia"  remark  that  it  is  evident  that 
all  Siam  benzoin  is  not  thus  obtained.  Schomburgh  adds  that  the 
resin  is  much  injured  and  broken  during  its  conveyance  in  small 
baskets  on  bullocks'  heads  to  the  navigable  parts  of  the  Menain 
River,  whence  it  is  brought  down  to  Bangkok. 

The  state  of  our  knowledge  of  Siam  benzoin  being  thus  imperfect, 
it  occurred  to  me  to  write  to  Mr.  R.  Jamie,  of  Singapore,  to  ask 
him  for  infoi'mation  on  the  subject.  This  gentleman  takes  great 
interest  in  all  that  relates  to  pharmacy,  and  has,  I  believe,  been  a 
liberal  contributor  to  the  museum  of  the  North  British  Branch. 
A  few  weeks  ago  I  received  from  him  a  box  of  specimens  for  the 
museum  of  the  Pharmaceutical  Society,  containing  amongst  other 
interesting  and  valuable  donations  some  sections  of  the  trunk  of 
the  Siam  benzoin  tree,  and  herbarium  specimens  of  the  leaves,  but 
unfortunately  neither  flowers  nor  fruit;  also  specimens  of  the 
Sumatra  benzoin  tree,  with  leaves,  flowers,  and  fruit.  In  addition 
to  these  specimens  he  has  contributed  some  interesting  information, 
which  I  have  taken  this  early  opportunity  of  laying  before  you. 
"With  regard  to  the  Siam  benzoin  plants,  Mr.  Jamie  writes : — 

"  My  friend,  Captain  Hicks,  of  Bangkok,  kindly  procured  them, 
after  very  great  difficulty,  from  his  friend  living  in  the  district 
where  the  gum  benzoin  trees  are  found,  and  he  writes  as  follows  : — 
'  According  to  your  request  I  had  fifteen  gum  benjamin  plants 
brought  over  from  Suang  Rabang,  one  of  the  northern  Laos  states 
tributary  to  the  King  of  Siam,  but  after  a  deal  of  shifting  and 
removing  baggage  on  bullocks,  twelve  of  them  withered  up ;  how- 
ever, I  have  succeeded  in  getting  three  of  them  brought  to  Chung- 
mai ;  these  I  now  send  you.  The  one  in  the  flower  pot  seems  to 
be  thriving  remarkably  well,  but  the  other  two  in  bamboo  joints 


53G  BRITISH    PHARMACEUTICAL    CONFERENCE. 

I  have  my  doubts  about.  I  also  send  you  some  sections  of  wood 
with  the  bark  attached,  and  here  and  there  you  will  find  the  gum 
sticking  on  the  wounds  and  incisions  made  by  the  natives.  The 
flowers,  I  am  sorry  to  say,  I  could  not  get,  as  the  trees  have  already 
(lowered.  From  reliable  information  the  tree  is  indigenous  in  all 
the  northern  Laos  states,  but  grows  luxuriantly  in  Suang  Rabang 
all  along  the  belt  of  mountains  in  this  province.' 

"  In  the  months  of  April  and  May  the  leaves  begin  to  wither  and 
fall  off,  and  the  natives  then  make  incisions  in  the  bark,  and  after 
a  short  time  a  lot  of  milky  substance  exudes  and  soon  hardens  ; 
the  gum  then  dries  on  the  incisions  and  falls  to  the  ground,  which 
is  swept  daily  and  watched,  so  that  no  earthy  matter  gets  mixed  up 
with  it. 

"  The  tree  attains  from  three  to  six  feet  in  circumference,  and  has 
a  long  trunk  throwing  out  branches  on  the  top ;  after  six  years' 
growth  it  can  be  bled.  The  flowers  are  attached  to  the  small 
branches  close  to  the  leaves  and  begin  to  flower  in  June.  The 
tree  throws  out  shoots  from  the  roots,  and  can  be  propagated  by 
cuttings.  The  natives  also  say  that  after  the  flowers  fall  off,  in 
a  short  time  a  lot  of  young  plants  spring  up.*  The  gum  is  a 
considerable  article  of  traffic,  in  fact  a  monopoly,  fetching  a  good 
price  in  the  Bangkok  market.  It  is  used  generally  for  fumigating 
sick  rooms  and  making  scented  water.  Large  quantities  generally 
find  their  way  to  Bangkok,  being  brought  overland  on  oxen  to 
Sawaryaloke,  Pitchai,  aud  other  Siamese  provinces,  and  are  ex- 
ported to  Europe  by  several  mercantile  firms." 

Of  the  three  young  plants  above  mentioned,  one  was  given  by 
Mr.  Jamie  to  the  curator  of  the  Singapore  Botanical  Gardens  to 
forward  to  Kew,  a  second  was  planted  in  Mr.  Jamie's  own  garden, 
and  the  third  died. 

The  twig  which  I  now  exhibit  was  taken  by  Mr.  Jamie  from  the 
young  plant  in  his  garden.  The  specimen  sent  to  Kew  is  still 
living,  and  seemed  to  be  in  a  healthy  state  when  I  saw  it  a  fortnight 
since.  Judging  from  the  appearance  of  the  plant  at  Kew  and  from 
the  leaves  sent  by  Mr.  Jamie,  the  Siamese  benzoin  tree  is  probably 
a  distinct  species,  although  nearly  allied  to  8.  benzoin,  Dry.  The 
leaves  are  rather  thinner,  the  lateral  veins  are  fewer  in  number 
and  the  veinlets  more  prominent  beneath,  but  it  is  necessary  to 
wait  until  flowers  and  fruit  are  obtained  before  the  exact  species 
to  which  it  belongs  can  be  ascertained.     Mr.  Jamie  has  now   the 

evidently  means  that  tin-  Beede  quickly  germinate,  as  is  the  ea  e 

with  those  of  tin1  Sum 
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two  growing  together  in  Lis  garden,  and  remarks  in  bis  letter, 
"  Judging  from  what  I  have  seen  of  the  two  kinds  growing  to- 
gether, they  are  different." 

I  have  compared  the  specimens  of  the  Styrax  benzoin  tree  from 
Mr.  Jamie's  garden  with  Dryander's  original  specimen  in  the 
British  Museum,  and  they  correspond  exactly. 

Concerning  this  tree  Mr.  Jamie  writes  :  "  The  Singapore  grown 
tree  is  thought  to  be  from  Palembang  ;  *  it  is  about  30  feet  in  height, 
and  the  branches  are  all  at  the  top.  The  circumference  of  the 
trunk  is  from  14  to  16  inches.  It  flowers  in  March,  and  the  fruit 
does  not  take  long  to  matui-e,  then  it  falls  off,  producing  seedlings 
in  abundance  at  the  foot  of  the  tree.  How  old  this  tree  may  be  is 
rather  difficult  to  determine,  but  it  must  be  over  thirty  years  at  the 
least." 

The  tolerable  certainty  that  in  a  short  time  flowers  and  fruit 
of  the  Siam  benzoin  tree  will  be  obtainable,  and  that  the  source  of 
the  drug  can  then  be  definitely  set  at  rest,  must  be  my  excuse  for 
bringing  incomplete  information  before  you.  I  need  none  for  bringing 
the  admirable  specimens  presented  by  Mr.  Jamie  under  your  notice. 


The  President,  in  moving  a  vote  of  thanks  to  Mr.  Holmes,  said 
tbe  Conference  ought  also  to  thank  Mr.  Jamie  for  the  specimens 
which  had  enabled  Mr.  Holmes  to  contribute  his  paper. 

The  President  drew  attention  to  a  curious  specimen  of  adultera- 
tion of  beeswax,  in  which  a  coating  of  good  wax  had  been  apparently 
cast  round  a  core  of  inferior  quality. 


The  Conference  then  adjourned  for  luncheon.  On  resuming,  the 
following  two  papers  were  read — 

SESAME   OIL:     REPORT   ON   ITS   SUITABILITY   FOR 
PHARMACEUTICAL  PURPOSES. 

By  Michael  Conrot,  F.C.S. 

This  is  one  of  the  subjects  suggested  by  the  Executive  Committee 
of  the  Conference  for  investigation,  and  a  reference  is  given  in  the 
"  Blue  List "  to  Eliickiger  and  Hanbury's  "  Pharmacographia," 
wherein  we  find  it  stated  that  "  good  sesame  oil  might  be  employed 
without  disadvantage  for  all  purposes  for  which  olive  oil  is  used  "  ; 

*  If  so,  then  it  supports  my  supposition  that  Palembaug  and  Sumatra 
benzoin  are  produced  by  the  same  tree. 


•JOS  BIITISE    PHARMACEUTICAL    CONFERENCE. 

and  a  footnote  in  the  same  work  further  states  that  "  for  pharma- 
ceutical uses,  the  larger  proportion  of  olein  and  consequent  lesser 
tendency  to  solidify  should  be  remembered."  These  recommenda- 
tions, coupled  with  the  fact  that  it  is  one  of  the  least  alterable  of 
the  fixed  oils,  being  much  superior  to  olive  in  this  respect,  seemed 
to  me  to  entitle  the  subject  to  farther  consideration,  and  the  trouble 
of  a  few  experiments  with  the  view  of  solving  the  question. 

The  chief  point  to  be  observed  in  experimental  work  is  to  ascer- 
tain that  the  article  operated  upon  is  genuine  ;  and  with  this  in 
view  the  sesame  oil  used  in  these  experiments  was  obtained  from 
a  reliable  source,  and  it  was  further  carefully  examined  by  the  usual 
tests  for  impurities.  It  was  a  pale,  yellowish-coloured  oil  of  sp.  gr. 
"921,  possessing  a  bland,  sweet,  nut-like  taste,  with  neutral  reaction. 
Concentrated  sulphuric  acid  converted  it  into  a  deep  brownish 
red  jelly.  The  addition  of  2  per  cent,  of  a  cooled  mixture,  in  equal 
parts,  of  strong  nitric  and  sulphuric  acids  caused  it  to  acquire  a 
deep  green  colour,  rapidly  changing  into  deep  brown  ;  and  to  other 
well-known  tests  it  answered  equally  satisfactorily. 

The  principal  use  of  olive  oil  in  pharmacy  is  in  the  preparation 
of  plasters,  liniments,  and  ointments,  and  to  test  the  suitability  of 
sesame  oil  for  these,  the  following  experiments  were  put  in  hand, 
and  samples  of  the  results  are  on  the  table. 

1.  A  small  batch  of  lead  plaster  was  prepared  by  the  usual 
process,  using  sesame  instead  of  olive  oil.  Combination  took  place 
as  with  olive  oil,  and  occupied  about  the  same  length  of  time,  but 
towards  the  end  the  plaster  considerably  darkened  in  colour, 
although  steam  was  reduced  and  ample  water  present.  The  plaster, 
however,  became  fairly  white  by  "  pulling,"  but  all  attempts  to 
make  and  retain  it  in  the  form  of  rolls  were  futile ;  and  although 
the  sample  before  you  was  made  more  than  a  month  ago,  it  is  still 
quite  soft,  and  is  not  likely  ever  to  set  firmly.  In  respect  to 
adhesiveness  it  is  quite  equal  to  that  prepared  with  olive  oil. 

2.  Liniment  of  ammonia  was  next  tried,  the  result  being  a  combi- 
nation quite  equal  to  that  prepared  with  olive  oil,  and  though  a  little 
thinner  in  consistency,  it  did  not  show  any  separation  after  standing 
several  days. 

3.  Liniment  of  lime.  Specimens  were  made  with  sesame  and 
olive  oil,  both  with  the  same  lime  water,  freshly  prepared,  and  of 
full  strength  ;  the  result  being,  with  sesame  oil,  a  liniment  much 
thinner  than  the  one  prepared  with  olive  oil,  and  which  separated 
considerably  on  standing,  while  that  mailo  with  olive  oil  kept  well. 

I.    With    tin'  official   ointments   into    the   composition   of    which 
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•olive  oil  enters,  excepting  ointment  of  nitrate  of  mercury,  no 
difference  was  observed  in  the  substitution  of  sesame  oil.  In  the 
case  of  the  nitrate  of  mercury  ointment,  however,  the  result  was  an 
unsightly  orange-coloured  preparation  that  in  a  few  days  became 
still  more  unsightly  by  working  up  in  the  jar  and  farther  darkening 
in  colour. 

It  is  therefore  very  evident  that  this  oil  cannot  replace  olive  for 
the  chief  pharmaceutical  uses,  since  plaster  made  with  it  will  not 
set  sufficiently  to  be  portable,  either  in  the  form  of  rolls  or  when 
spread  for  use  ;  neither  can  it  satisfactorily  be  used  for  lime  liniment, 
because  of  its  tendency  to  separate.  These  defects  are  undoubtedly 
due  to  the  large  amount  of  olein  contained  in  this  oil,  and  conse- 
quently lesser  proportion  of  the  more  solid  glycerides ;  and  it  is 
very  singular  that  these  defects  are  what  chiefly  recommended  the 
oil  to  the  authors  of  the  "  Pharmacographia,"  namely,  the  "larger 
proportion  of  olein  and  consequent  lesser  tendency  to  solidify." 

Where,  however,  no  chemical  combination  takes  place,  and  where 
simply  a  bland  sweet  oil,  possessing  good  keeping  properties  is 
required  as  an  ointment  basis,  perhaps  no  better  could  be  chosen ; 
and  on  this  account  I  consider  it  much  more  suitable  as  a  substitute 
for  almond  oil  in  the  preparation  of  ointments.  Samples  of  the 
principal  ones  contained  in  the  British  Pharmacopoeia  have  been 
prepared,  and  are  on  the  table,  which,  to  my  mind,  are  quite  equal 
in  every  respect  to  those  pi-epared  with  almond  oil. 


SESAME    OIL:    ITS    SUITABILITY    FOR    PHARMACEU- 
TICAL  PURPOSES. 

Br  Thomas  Maben,  Pharmaceutical  Chemist. 

The  literature  relating  to  sesame  oil  is  very  meagre,  and  in 
"  Pharmacographia  "  alone  do  we  find  anything  like  a  satisfactory 
description  of  the  article  and  its  uses.  The  learned  authors  of  that 
work  state  that  the  oil  "  might  be  employed  without  disadvantage 
for  all  the  purposes  for  which  olive  oil  is  used,"  and  it  is  with  the 
view  of  indicating  the  reliability  or  otherwise  of  this  opinion,  that 
I  have,  acting  on  the  suggestion  contained  in  the  "  Blue  List," 
undertaken  the  preparation  of  this  report. 

Sesame  oil  differs  little  in  its  physical  characters  from  either 
olive  or  almond  oils.  It  has  not  the  tinge  of  green  which  all  but 
the  finest  specimens  of  the  former  possess,  and  is  of  a  rather  more 
decided  shade  of  yellow  than  the  latter,  but  generally  speaking  the 
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difference  in  colour  is  not  very  marked.  The  odour  of  a  fine 
specimen  of  sesame  oil  is  very  slight,  while  the  taste  is  at  first 
sweetish  and  bland  with  a  peculiar  after-flavour.  Olive  oil  becomes 
grainy  through  the  deposit  of  a  crystalline  fatty  body  at  5°  C,  but 
the  olein  does  not  solidify  till  about  -5°  C.  Sesame  oil  congeals 
at -5°  C,  and  almond  oil  is  liquid  till  -20°  C.  is  reached.  The 
difference  in  the  congealing  points  is  doubtless  due  to  the  percentage 
of  olein,  of  which  almond  oil  "  consists  almost  wholly"  ("  Pharma- 
cographia  ")  ;  sesame  oil  contains  76  per  cent,  (ibid.),  and  olive  oil 
72  per  cent.  (Braconnot).  According  to  the  best  authorities,  how- 
ever, the  percentage  of  olein  varies  accordiug  to  circumstances; 
and,  in  like  manner,  different  samples  of  the  same  oil  differ  in 
density,  as  is  evident  from  the  fact  that  hardly  two  authors  agree  in 
giving  the  same  specific  gravity  for  any  one  oil.  The  following 
table  shows  at  a  glance  the  relative  specific  gravities  : — 


"  Pharmaco- 
graphia." 

A.  H.  Allen. 

Other                    The 
Authorities.        Author. 

Sesame  Oil  -     .     .      -919  (23°  C).     . 
Almond  Oil  .     .     .     -920    .... 
Olive  Oil .     .     .     .i  -916  (17-5°  C.)  . 

•923  to  -924 
•916  to  -920 
•914  to  -917 

•932  .     .     . 
•917  to  -920 
•910  to  -917 

•92:'. 
•919 
■918 

From  these  figures  it  will  be  seen  that  olive  oil  is  the  least  dense, 
while  sesame  oil  is  the  heaviest ;  "  Pharmacographia  "  gives  a  very 
low  specific  gravity  for  sesame  oil,  but  this  may  probably  be 
accounted  for  by  the  difference  in  the  temperatures  at  which  the 
observations  were  taken,  and  by  the  fact  that  the  oil  made  use  of  by 
Fliickiger  was  extracted  with  ether,  whereas  the  sesame  oil  of  com- 
merce is  obtained  by  expression.  Taking  into  consideration  the 
physical  properties  generally  of  the  three  oils,  it  seems  on  a  prior! 
grounds  quite  probable  that  sesame  oil  would  make  a  good  substi- 
tute for  either  olive  or  almond  oil,  and  I  have  in  this  investigation 
taken  account  of  most  of  the  galenical  preparations  in  which  these 
are  employed. 

Let  me  remark  in  passing  that  this  similarity  in  appearance  has 
led,  according  to  some  authorities,  to  the  extensive  use  of  sesame 
oil  as  an  adulterant  of  almond  oil,  and  probably  also  of  olive  oil. 
This  sophistication  may  be  detected  in  the  case  of  almond  oil  by  tho 
application  of  a  test  mentioned  in  "  Pharmacographia."  "  The  oil 
shaken  with  (a  mixture  of  equal  weights  of)  sulphuric  and  nitric 
acids  takes  a  fine  green  hue,  as  shown  in  ls.V2  by  Behrens,  who  at 
tin'  Baxoc  time  pointed  out  that  no  other  oil  exhibits  this  reaction." 
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This  coloration  may  be  made  use  of  in  testing  almond  oil  for  sesame 
with  perfect  success,  provided  we  bear  in  mind  a  fact  not  mentioned 
by  Fliickiger  ;  viz.,  that  the  green  rapidly  changes  to  a  red-brown. 
Pure  olive  oil  takes  on,  with  the  same  reagent,  a  shade  of  green, 
which  might  easily  be  mistaken  for  the  green  produced  by  a  mixture 
of  almond  with  5  or  10  per  cent,  of  sesame,  were  it  not  that  the 
former  is  permanent,  while  the  latter  almost  immediately  passes 
into  the  red-brown  referred  to.  In  the  case  of  suspected  olive  oil, 
this  reaction  may  be  supplemented  by  Mr.  Conroy's  nitric  acid  test. 
Nitric  acid  when  heated  with  seed  oils  till  the  action  ceases  produces 
a  distinct  red  colour.  When  heated  with  olive  oil,  its  only  effect  is 
(apparently)  to  change  the  oleic  acid  to  elaidic  acid,  which  solidifies 
on  cooling.  This  is  a  valuable  test,  giving  indications  even  with 
very  small  percentages  of  foreign  seed  oil,  but  unfortunately  different 
shades  of  colour  are  produced  by  different  oils ;  and  unless  we  are 
certain  of  the  presence  of  a  particular  adulteration,  the  colour  is 
almost  sure  to  mislead,  though  probably  not  to  a  very  great  extent. 
As  this  report  has  reference  more  to  the  use  of  sesame  oil  for 
pharmaceutical  purposes  than  to  its  abuse  as  an  adulterant,  it  is 
unnecessary  to  go  further  into  the  question  of  tests. 

The  two  classes  of  preparations  in  which  oils  are  chiefly  used  are 
the  plasters  and  the  ointments.  In  preparing  these  it  must  be  re- 
membex'ed  that  there  is  a  larger  percentage  of  olein  in  sesame  than 
in  olive  oil,  and  the  proportions  of  the  different  ingredients  must  be 
regulated  accordingly,  otherwise  the  particular  plaster  or  ointment 
will  be  too  soft. 

Plasters. — Emjplastrum  pluuibi  being  the  basis  of  nearly  all  the 
plasters,  it  may  be  taken  as  the  type  of  this  class  of  preparation. 
Lead  plaster  is  essentially  a  soap,  and  is  prepared  by  heating 
together  plumbic  oxide  and  oil  in  the  presence  of  water,  the  result 
being  that  the  glycerine  separates,  while  the  fatty  acids  combine  with 
the  metal  to  form  the  oleo-margarate  of  lead.  This  plaster  can  be 
successfully  prepared  with  sesame  oil,  the  only  modification  in  the 
process  being  the  allowance  of  a  larger  quantity  of  oxide  of  lead,  as 
just  referred  to.  Prepared  with  olive  oil,  lead  plaster  is  nearly 
white,  very  friable,  and  only  slightly  adhesive ;  prepared  with 
sesame  oil,  it  is  darker  in  colour,  much  less  friable,  and  much  more 
adhesive.  Of  itself  the  former  cannot  be  used  for  adhesive  plaster, 
the  requisite  "  stickiness  "  being  obtained-by  mixing  with  it  a  small 
quantity  of  resin  and  also  a  little  soap.  This  forms  Umplastrum 
resince,  and  when  spread  on  calico  is  the  sticking-plaster  of  the 
shops.     Though  very  adhesive,  this  is  somewhat  irritating  on  in- 
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flamed  surfaces,  and  liable,  in  homely  phraseology,  to  "  canker  "  a 
wound,  and  if  sesame  lead  plaster  were  used  alone,  or  with  a  smaller 
proportion  of  resin,  it  would  in  my  opinion  prove  an  excellent  sub- 
stitute. 

Most  of  the  plasters  of  which  Emp.  plumbi  is  the  basis  are,  like 
itself,  apt  to  become  brittle  when  kept  for  a  time.  Belladonna  and 
other  plasters,  which  are  frequently  kept  ready  spread,  crack  dis- 
agreeably, and  are  not  so  adhesive  as  when  recently  prepared.  The 
use  of  sesame  oil  for  these  also  is  an  advantage. 

Ointments. — Sesame  oil  is  perfectly  applicable  for  most  of  the 
British  Pharmacopoeia  ointments,  whether  it  takes  the  place  of 
olive  or  almond  oil.  Spermaceti,  resin,  and  simple  ointments  are  as 
elegant  alike  as  regards  colour,  odour,  or  consistency  as  any  pre- 
pared according  to  the  Pharmacopoeia,  and,  so  far  as  I  have  been 
able  to  judge,  quite  as  durable. 

Some  ointments  are  apt  to  change  and  become  unfit  for  use,  such 
as  those  of  acetate  of  lead,  iodide  of  cadmium,  oxide  and  iodide  of 
mercury,  etc. ;  and  it  is  hardly  probable  that  the  use  of  sesame  oil- 
will  arrest  the  usual  course  in  their  case,  but  after  the  lapse  of 
several  months  I  find  each  of  them  quite  sweet  and  good. 

An  ointment  somewhat  difficult  to  prepare  and  also  to  keep  is 
Uncjt.  Jiydrargyri  nitratis.  Seed  oils  do  not  usually  make  a  good 
preparation,  owing  to  the  presence  of  some  peculiar  reducing  agent, 
which  tends  to  decompose  the  mercury  salts  in  the  ointment.  This 
decomposition  is  accomplished  much  more  rapidly  by  some  oils  than 
by  others,  rape  oil  for  example  acting  quickly,  while  sesame  oil  acts 
somewhat  slowly.  The  action  also  goes  on  more  energetically  at  a 
high  than  at  a  low  temperature.  In  the  case  of  rape  oil,  ointment 
prepared  at  80°  C.  will  keep  good  for  a  few  days,  perhaps  even  a 
month,  but  sooner  or  later  it  will  inevitably  go  wrong.  If,  how- 
ever, the  temperature  at  time  of  preparation  be  raised  to  100°  C, 
decomposition  takes  place  at  once.  On  the  other  hand,  ointment 
prepared  with  sesame  oil  at  100°  C.  keeps  good  for  several  month-, 
but  ultimately  it  becomes  decomposed  ;  while  if  the  initial  tempera- 
ture bo  150°  C,  decomposition  will  be  immediate.  I  am  at  a  loss 
to  account  for  the  reaction  which  takes  place.  From  what  we  know 
of  the  action  of  nitric  acid  on  seed  oils,  we  would  naturally  expect 
the  ointment  to  be  red.  It  is,  however,  of  a  greenish  hue,  so  thai 
probably  tlie  nitric  acid  is  made  use  of  in  another  direction.  What- 
ever 1"'  the  cause  of  the  reaction,  it  is  evident  that  sesame  oil  is  quid- 
unsuitable  for  the  preparation  of  this  particular  ointment. 

On  a  general  review,  we  may  conclude  that  in  the  case  of  pi 


BRITISH    PHARMACEUTICAL    CONFERENCE.  oi'6 

a  superior  pi'eparation  may  in  some  instances  be  obtained  by  the  use 
of  sesame  oil  in  place  of  olive  oil;  and  that  there  is  no  reason  why 
it  might  not  be  employed  as  a  substitute  for  both  olive  and  almond 
oil  in  the  preparation  of  the  B.P.  ointments,  with  the  single  excep- 
tion of  Ungt.  hydrargyri  nitratis. 


The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Conroy  and 
Mr.  Maben,  said  those  two  gentlemen  did  not  come  to  quite  the 
same  conclusion,  but  probably  Mr.  Conroy's  objection  would  be  met 
by  Mr.  Maben's  suggestion  to  use  more  base  where  chemical  re- 
actions took  place,  as  in  certain  of  the  liniments  and  plasters.  They 
also  differed  slightly  in  the  specific  gravity  of  the  oils,  but  no  doubt 
different  samples  would  differ  in  that  respect. 

A  vote  of  thanks  to  the  authors  was  passed. 

Mr.  Willmott  said  he  gathered  from  what  had  been  read  that  the 
sesame  oil,  although  preferable  in  some  instances,  was  not  recom- 
mended as  being  generally  superior  to  olive  oil,  whilst  in  some 
cases  it  was  evidently  inferior.  He  would  simply  suggest  that 
in  those  cases  where  it  had  been  considered  equal  or  superior  to 
olive  oil  some  further  time  should  elapse  before  any  conclusion  was 
arrived  at. 

Mr.  Tanner  said  he  had  worked  somewhat  in  the  same  direction, 
and  could  fully  confirm  what  Mr.  Conroy  said  as  to  sesame  oil  in 
the  preparation  of  emplastrum phimbi.  It  made  the  plaster  too  soft 
if  made  in  the  proportions  given  in  the  Pharmacopoeia.  That 
objection  seemed  to  have  been  met  by  Mr.  Maben  by  using  a  laiger 
proportion  of  lead  oxide,  but  his  experience  was  that  there  were 
other  objections.  The  lead  plaster  made  with  sesame  oil,  not  only 
had  an  entirely  different  odour,  but  the  odour  was  very  disagree- 
able, and  when  the  plaster  was  spread  rancidity  took  place  in  a  few 
days.  So  rapid  was  this  action  that  he  had  known  large  quantities 
of  this  plaster  when  spread  become  so  heated  in  twenty-four  to 
forty-eight  hours  that  it  was  considered  dangerous  to  pack  it. 
With  reference  to  Ungt.  lajd.  nit.,  Mr.  Conroy  appeared  to  have  an 
ointment  which  became  first  an  orange  and  then  an  objectionable 
brown  colour.  He  had  found  that  it  turned  orange  at  first,  and  in 
a  few  days  changed  to  red,  and  remained  that  colour  for  three  or 
four  months.  Sesame  oil,  therefore,  was  not  calculated  to  take  the 
place  of  olive  oil  in  the  most  valuable  of  pharmacopceial  preparations. 
In  linvnientvm  ammonia  it  certainly  seemed  preferable. 

Mr.  Conroy  said  he  had  tried  the  experiment  of  adding  a  further 
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amount  of  base,  but  still  found  the  plaster  soft,  and  lie  could  not 
see  how  the  use  of  a  larger  percentage  of  base  would  make  the 
difference.  With  regard  to  the  specific  gravity,  the  one  he  had 
given  was  from  the  sample  on  the  table,  which  he  had  every  reason 
to  believe  was  perfectly  genuine.  He  did  not  think  that  a  further 
length  of  time  was  necessary  in  testing  this  oil  as  compared  with 
olive  oil,  because  that  also  became  rancid.  The  difference  of  odour 
mentioned  by  Mr.  Tanner  would  not  be  much  objection,  because  he 
did  not  think  people  cared  about  that  in  a  plaster.  The  rancidity 
he  mentioned  was  very  likely  due  to  the  softer  nature  of  the  plaster. 
He  was  surprised  at  the  colour  obtained  by  Mr.  Tanner,  which  was 
probably  due  to  some  other  seed  oil  being  present. 


A  note  was  then  read  on — 

THE  STATE    OF    COMBINATION   IN   WHICH   MORPHIA 
EXISTS  IN  OPIUM. 

By  D.  B.  Dott,  F.R.S.E. 

Who  it  was  that  first  discovered  (or  guessed)  that  opium  contains 
morphia  sulphate  I  have  not  been  able  to  ascertain,  the  published 
references  to  the  matter  being  few  and  not  very  informatory.  At 
a  former  meeting  of  this  Conference  (1879),  Professor  Fliickiger 
gave  it  as  his  opinion  that  morphia  is  "  present  in  opium  as  a  sul- 
phate, at  least  for  the  most  part."  This  conclusion  was  ai'rived  at 
from  the  observation  that  an  alcoholic  solution  of  opium  contains 
sulphuric  acid,  which  cannot  exist  as  inorganic  sulphate,  and  must 
therefore  be  present  as  alkaloidal  salt.  In  the  discussion  which 
followed  the  reading  of  the  professor's  paper,  Mr.  Naylor  appears 
to  have  upheld  the  view  that  the  morphia  exists  partly  as  meconate 
and  partly  as  sulphate;  but  the  report  of  his  remarks  is  obscure  and 
ambiguous.  The  latter  opinion  I  believe  to  be  correct,  though  not 
for  the  reasons  given  by  Mr.  Naylor,  who  appears  to  found  princi- 
pally on  the  alleged  fact  that  crystals  of  meconate  and  sulphate  arc 
formed  in  solutions  of  opium.  Although  I  have  obtained  crystals 
of  morphia  sulphate  from  an  opium  extract,  I  never  yet  observed  in 
it  crystals  of  meconale. 

The  facts  winch  render  it  almost  certain  that  morphia  exists  in 
opium  both  as  sulphate  and  meconate  are  briefly  as  follows: — 

1.  An  aqueOUS  extract  of  opium  contains  sulphuric  acid  in  suffi- 
cient quantity  to  combine  with  the  whole  of  the  morphia. 
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2.  The  same  extract  contains  ineconic  acid  in  quantity  insufficient 
to  convert  all  the  moi'phia  into  nieconate. 

3.  The  extract  contains  iuorganic  and  organic  bases,  with  -which 
the  sulphuric  acid  will  unite  in  preference  to  the  morphia  ;  and  the 
remainder  of  the  sulphuric  acid  will  not  suffice  to  combine  with  all 
the  morphia. 

Seeing  then  that  the  sulphuric  acid,  which  is  free  to  combine 
with  the  morphia  is  insufficient  to  unite  with  the  whole  of  the  alka- 
loid, it  is  evident  that  part  of  the  morphia  must  exist  as  meconate. 
From  the  acid  nature  of  opium  solutions,  and  on  account  of  the 
great  difficulty  (if  not  impossibility)  of  obtaining  crystalline  meco- 
nate from  them,  I  formerly  concluded,  and  still  consider  it  probable, 
that  the  morphia  meconate  present  in  opium  is  the  acid  salt.  This, 
however,  is  not  absolutely  certain,  as  the  meconic  acid  may  be 
partly  combined  with  narcotine,  papaverine,  etc.,  while  the  colouring 
and  extractive  matters  might  prevent  the  neutral  meconate  from 
crystallizing.  The  subject  is  one  by  no  means  free  from  difficulty, 
and  would  require  very  many  experiments  to  thoroughly  clear  it  up. 
I  have  discussed  the  matter  more  fully  in  a  paper  read  last  session 
before  the  Royal  Society  of  Edinburgh. 


The  President    said  the   Conference  was  very  grateful  to  Mr. 

Dott  for  this  paper;  but  after  what  the  author,  an  authority  on  such 

matters,  had  said  respecting  the  difficulty  surrounding  the  question 

,  as  to  the  condition  in  which  morphia  existed  in  opium,  they  could 

not  expect  much  discussion. 

A  vote  of  thanks  was  passed  to  the  author. 


The  next  paper  read  was  on  — 

SWEET  SPIRIT  OP  NITRE. 
By  Alfred  Clay  Abraham,  F.C.S. 

Although  the  term  sweet  spirit  of  nitre  does  not  occur  in  the 
British  Pharmacopoeia,  and  consequently  that  name  cannot  strictly 
be  applied  to  the  preparation  now  official,  the  latter  was  un- 
doubtedly intended  as  a  substitute  for  the  older  preparation,  and  I 
shall  apply  the  term  indifferently  to  both.  I  need  not  enter  into 
the  history  of  this  preparation,  which  will  be  found  in  Christison's 
"  Dispensatory,"  and  more  recently  in  a  comprehensive  article  by 
"Warrington  in  the  Pharmaa  utical  Journal  [2],  vol.  vii.,  p.  7. 

It  will  suffice  to  remind  you  that  until  1820  the   process  adopted 

x  N 
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had  been  almost,  if  not  quite,  universally  that  of  distilling  together 
a  mixture  of  nitric  acid  and  spirit  of  wine.  The  strength  and  pro- 
portions of  these  ingredients  differed  from  time  to  time  very  con- 
siderably, but  neglecting  secondary  reactions  (however  important 
they  may  have  been),  we  may,  I  think,  consider  that  the  necessary 
result  would  be  the  production  of  tolerably  constant  proportions  of 
nitrite  of  ethyl  and  aldehyde.  ~No  doubt  some  of  the  more  violent 
formula?,  i.e.,  those  in  which  strong  nitric  acid,  or  that  acid  in  large 
proportion,  was  used,  would  cause  the  oxidation  to  be  carried  much 
further.  As  to  the  probability  of  this,  I  may  refer  to  Mr.  Alsop's 
experiments,  which  will  be  found  recorded  in  the  Pharmaceutical 
Journal  [2],  vol.  iii.,  p.  425.  This  gentleman  found  that  by  drop- 
ping the  spirit  gradually  into  the  acid  scai^cely  anything  but  acetic 
ether  was  formed.  This  would  seem  to  show  that  it  was  by  no 
means  only  the  aldehyde  which  suffered  decomposition.  I  should 
perhaps  here  say  that  what  I  am  endeavouring  to  show  is  that  the 
preparation  so  long  known  under  the  name  of  sweet  spirit  of  nitre, 
and  which  obtained  and  maintained  a  certain  reputation,  was  essen- 
tially an  impure  solution  of  nitrous  ether  and  aldehyde,  containing 
approximately  an  equal  number  of  molecules  of  each  of  these  com- 
pounds. 

In  the  Dublin  Pharmacopoeia  of  182G  a  formula  was  given  for 
the  preparation  of  nitrous  ether,  in  which  the  nitric  acid  was  formed 
during  the  distillation  by  the  action  of  sulphuric  acid  upon  nitrate 
of  soda. 

In  1839  the  Edinburgh  Pharmacopoeia  gave  directions  for  the 
preparation  of  nitrous  ether  from  strong  nitric  acid  of  1*500  sp.  gr. 
and  subsequent  puriflcation  first  with  milk  of  lime  and  afterwards 
by  shaking  "with  a  concentrated  solution  of  chloride  of  calcium,  and 
separating  the  ethereal  liquid  which  rose  to  the  surface.  The 
London  Pharmacopoeia,  however,  never  departed  from  the  old 
process. 

In  the  first  British  Pharmacopoeia  of  lSl'l  an  entirely  new  pro- 
cess was  adopted,  which  consisted  in  distilling  together  nitrite  of 
soda,  sulphuric  acid,  and  .spirit  of  wine. 

The  main  objection  to  this  plan  was  the  difficulty  and  expense  of 
preparing  a  satisfactory  nitrite  of  soda,  which  when  prepared,  as 
directed,  seldom,  I  believe,  contained  more  than  about  20  per  ceni .  of 
the  nitrite.  Shortly  before  the  publication  of  our  present  Pharma- 
o-ia  in  lsi'7,  Professor  Redwood  read  a,  paper  upon  "Spirit  of 
-Nitrous  Ether,"  a  report  of  which  will  bo  found  in  the  77.  . 
tieal  Journal  [2],  vol.  viii..  p.  508.     Professor  Redwood's  experi- 
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merits  showed,  -what  I  believe  has  never  since  been  denied,  that 
when  nitric  acid  and  spirit  are  distilled  together,  no  nitrous  ether  to 
speak  of  is  formed  until  the  proportion  of  spirit  has  been  reduced 
to  about  four  times  that  of  the  acid,  at  which  point  the  reaction 
becomes  violent,  and  of  course  produces  a  number  of  secondary  pro- 
ducts, to  none  of  which  can  the  normal  action  of  the  preparation 
be  imputed.  The  condemnation  of  the  old  nitric  acid  process  was 
based  upon  these  grounds. 

The  Dublin  and  Edinburgh  processes  he  condemned  for  three 
reasons;  viz.,  (1)  The  difficulty  of  carrying  them  out  on  the  lai-ge 
scale  ;  (2)  the  excessive  cost ;  and  (3)  The  alteration  in  character  of 
the  product.  The  nitrite  of  soda  process  was  condemned  on  the 
grounds  I  have  before  named,  and  a  number  of  other  processes  now 
forgotten  were  rejected  for  reasons  which  he  states.  Amongst  the 
latter  was  the  process  of  forming  the  nitric  acid  in  the  pi'esence  of 
the  spirit  by  the  use  of  a  nitrate  and  sulphuric  acid. 

This  was  stated  to  be  open  to  the  same  objection  as  the  Edin- 
burgh and  Dublin  processes,  but  in  what  way  this  was  so  Professor 
Redwood  did  not  state. 

Professor  Redwood  then  described  a  new  process,  which  was 
shortly  afterwards  adopted  in  the  British  Pharrnacopceia  and  which 
is  too  well  known  to  all  to  need  any  description.  If  I  had  been  as 
well  aware  a  few  years  since  as  I  am  now  of  what  had  been  done  by 
well  known  chemists  in  attempting  to  improve  this  preparation,  I 
should  have  been  discouraged  from  making  any  further  experiments 
and  you  would  probably  have  been  spared  the  irifliction  of  this 
paper.  I  was  not,  however,  aware  of  what  had  been  done,  and  was 
therefore  induced  to  consider  why  the  pharmacopceial  product  so 
soon  spoiled  or  at  least  deteriorated,  and  why  the  old-fashioned 
preparation  still  remained  so  largely  in  favour  and  had  the  reputa- 
tion of  keeping  so  much  better. 

I  mention  the  questions  which  arose  in  my  mind,  not  because  I 
have  been  able  to  solve  them,  but  because  they  drove  me  to  the 
conclusion  that  there  must  be  something  formed  when  following 
the  official  formula  which  had  a  destructive  action  upon  the  other 
ingredients.  I  was  the  more  induced  to  favour  what  we  may  call 
the  direct  nitric  acid  method  from  a  conviction  that  the  explanation 
of  the  pharmacopceial  process  generally  received  was  erroneous,  and 
to  impute  the  moderate  action  and  constant  temperatui'e  peculiar  to 
that  process  rather  to  the  action  of  the  sulphui'ic  acid  upon  nitrate 
of  copper,  or  to  the  increase  of  the  boiling  point  by  the  admixture 
of  sulphuric  acid,  than  to  the  formation  of  nitrous  acid. 
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My  first  experiment  (a)  was  the  following,  and  was  made  to  test 
the  accuracy  of  my  supposition  that  the  production  of  nitrous  ether 
was  based  upon  the  action  of  sulphuric  acid  upon  nitrate  of  copper. 
3  ounces  of  copper  and  9  fluid  ounces  of  nitric  acid  were  caused  to 
react,  the  result  being,  of  course,  a  waste  of  one-fourth  of  the  acid, 
which  reduced  the  available  quantity  to  6|  fluid  ounces,  i.e.,  50  per 
cent,  more  than  ordered  in  the  British  Pharmacopoeia. 

8  H  X  0,  +  3  Cu  =  3  Cu  2  N  Os 

Nx  6 

+  K203 

Nx2 

Sulphuric  acid,  3  fluid  ounces,  spirit  rect.,  H  pint,  were  then 
mixed,  added  to  the  nitrate  of  copper  previously  formed  and  dis- 
tilled. 

The  reaction  proceeded  with  great  regularity,  and  the  fluid  ounce 
product  was  4  pounds  9  ounces  =  9C| ;  i.e.,  4  fluid  ounces  more  than 
the  British  Pharmacopoeia  directs  to  be  produced. 

From  this  3-4  per  cent,  separated  when  the  Pharmacopoeia  test 
th  solution  of  chloride  of  calcium  was  applied.  This  promised 
ell,  but  as  a  green  insoluble  powder,  which  I  took  for  basic  nitrate 
of  copper,  remained  in  the  retort,  I  was  induced  to  try  using  a 
smaller  quantity  of  the  acid.  3  ounces  of  copper,  6  fluid  ounces  of 
nitric  acid,  were  combined,  the  product  containing  the  nitric  radical 
equal  to  41  fluid  ounces  of  nitric  acid,  i.e.,  the  B.P.  quantity,  was 
treated  as"  before.  Product  87^  fluid  ounces,  which  separated 
nothing  with  solutions  of  chloride  of  calcium.  This  certainly  would 
not  do,  and  as  No.  1  had  only  one  advantage  over  the  Pharmacopoeia 
viz.,  the  greater  regularity  of  its  distillation,  and  on  the  other  hand 
required  the  use  of  much  more  copper,  and  twice  as  much  nitric 
acid,  I  looked  out  for  some  base  which  would  fulfil  the  following 
requirements ;  viz., — 

1.  Be  cheap. 

2.  Constant  in  composition. 

3.  Easily  decomposed  at  the  required  temperature  by  the  sul- 
phuric acid. 

4.  Exist  either  in  the  state  of  nitrate  in  commerce,  or  in  thai  «>l 
some  compound  which  could  be  converted  into  a  nitrate  without  Loss 
of  nitric  aeid. 

Calcium  seemed   to  answer  these  requirements  best,  but  I  was 
afraid  that  it  might  liberate  its  nitric  acid  too  rapidly. 
following  was  tried  :  — 


wi 
w 
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("Acid,  nitric,  41  fluid  ounces  ")         ,  .      , 
<  ,  - .  v  combined. 

C  Calc.  carb.  prascip,  3$  ounces  J 

C  Acid,  sulph.,  3  fluid  ounces')      -     1 
i  o,  „      ■  f  mixed. 

(.  Sp.  rect.,  1£  pint  > 

Sp.  rect.,  3  pints.    In  receiver. 

The  carbonate  of  calcium  was  placed  in  a  flask  of  about  a  gallon 
capacity — although  this  is  much  larger  than  necessary ;  the  nitric 
acid  was  poured  gradually  upon  it  and  the  flask  then  set  aside  for 
the  contents  to  cool.  I  believe  that  in  my  first  experiment  the 
nitrate  of  calcium  was  left  for  several  days,  but  this  is  quite 
immaterial. 

The  sulphuric  acid  was  mixed  with  a  pint  and  a  half  of  the  spirit, 
poured  upon  the  nitrate  and  distilled  into  the  remaining  three  pints 
of  spirit. 

The  distillation  proceeded  with  great  regularity  from  the  begin- 
ing  to  the  end  ;  the  product  was  8G|  fluid  ounces  of  a  liquid  of 
specific  gravity  "8453  at  6(H°  F.,  and  separated  3-4  per  cent,  by 
the  chloride  of  calcium  test. 

This  product  appeared  in  every  way  equal  to  that  made  by  the 
Pharmacopoeia  process,  and  as  the  quantity  drawn  over,  viz.,  86^ 
fluid  ounces,  was  4  fluid  ounces  or  nearly  5  per  cent,  greater  than 
that  authority  directs  to  be  recovered,  the  result  could  not  be 
considered  unpromising.  I  should  say  that  the  first  82-1-  fluid  ounces 
were  tested  and  found  only  to  sepai'ate  about  1  per  cent.,  but  the 
remaining  4  fluid  ounces  of  product  raised  it  to  the  strength  I  have 
named.  This  latter  fact  and  some  other  indications  which  I  had 
during  the  distillation  showed  that  the  quantity  of  spirit  added 
with  the  sulphuric  acid  was  too  great,  and  I  therefore  modified  the 
form  thus  : — 

(Acid  nitric,  ii  fluid  ounces      )         , .     , 
i  r,  ,  ,  ...  >  combined. 

(  Calc.  carb.  prsecrp.,  3}  ounces  \ 

I  Acid,  sulph.,  3  fluid  ounces-) 

la  *     i     •   *.  t  mixed. 

/  op.  rect.,  1  pint  } 

Sp.  rect.,  3£  pints.     In  receiver. 

In  this  case  the  nitrate  of  calcium  was  used  the  day  after  it  was 
made,  but  in  other  respects  the  same  details  as  before  were 
followed : — 

Product,  4  pounds  10  ounces =87J  fluid  ounces. 
Specific  gravity,  '8463. 
Separated,  3-4  per  cent. 

The  distillation  occupied  less  than  one  hour.  I  liked  this  pro- 
cess  much  better  than  the  Pharmacopoeia  one;    but   it   had   one 
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drawback,  which.  I  imagined  might  be  fatal  to  it  as  a  manufacturing 
process  on  a  large  scale.  The  sulpbate  of  calcium  remaining  m 
the  retort  forms  a  magma,  from  which  in  quantity  I  imagined  it 
likely  that  some  difficulty  might  be  experienced  in  distilling  even 
as  much  as  the  Pharmacopoeia  directs  to  be  drawn  over,  without 
applying  such  a  heat  as  would  perhaps  injure  the  product  or 
partially  dehydrate  the  sulphate  of  calcium,  and  consequently  water 
the  product.* 

To  avoid  this  possible  difficulty,  I  fell  back  upon  my  supposition 
that  possibly  the  sulphuric  acid  might  so  raise  the  boiling-point 
of  the  mixture  of  nitric  acid  and  spirit  as  to  reach  the  temperature 
necessary  for  the  formation  of  the  nitrite  of  etbyl. 

The  proportions  of  nitric  acid,  sulphuric  acid,  and  spirit  ordered 
by  the  Pharmacopoeia  were  therefore  mixed  and  distilled  into  the 
remaining  spirit.  The  product,  perhaps  through  some  neglect, 
was  not  satisfactory. 

I  suspect,  however,  that  a  continuous  process,  in  which  the 
supply  of  spirit  and  nitric  acid  should  be  adjusted  so  as  to  maintain 
a  regular  and  proper  temperature  would  work  well,  although  un- 
suited  to  a  Pharmacopoeia,  which  must  when  possible  give  a  process 
adapted  as  well  to  the  small  as  to  the  large  maker. 

Since  making  these  experiments,  I  see  that  the  United  States 
Pharmacopoeia  has  adopted  such  a  process  as  I  myself  tried  (form 
e),  but  I  have  not  tested  its  capabilities. 

I  have  tried  some  other  formula?  for  the  manufacture  of  this 
preparation,  but  their  results  do  not  justify  me  in  occupying  your 
time  by  recounting  them. 

And  now,  gentlemen,  having  mentioned  such  experiments  as 
seemed  to  me  of  interest,  I  will,  with  your  permission,  repeat  what 
I  said  before  ;  viz.,— That  the  preparation  which  gained  a  certain 
reputation  under  the  name  of  spvritus  nitrioi  dulcis  was  one  pro- 
duced by  the  direct  action  of  nitric  acid  upon  spirit  of  wine. 

Nitrite  of  ethyl  was  long  ago  found  to  be  a  constituent  of  this, 
and  it  was  assumed,  on  very  slender  grounds,  I  believe,  that  to  it 
alone  was  due  the  medicinal  activity  of  the  preparation. 

Rimmington  says  (Pluvrm.  Jowrn.  [3],  viii.,  341)  that  nitrous 
ether  when  free  from  aldehyde  and  other  oxidized  products  will 
keep  well  in  well-stoppered  and  full  bottles  for  four  to  six  months ; 
but  as  samples  d  and  15.1*.  (see  table)  have  been  kept  seven  months 

•  Since  ■writing,  Mr.  Michael  Conroy  has  relievedmy  mind  upon  this  poinl 

I,-,     ',,!■.    .:,,.  hills    preparing   a    large    batch   in    Messrs.   Evans,   Sons  ,V    I 

I  have  to  express  my  obligation  both  to  him  and  to  them. 
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in  bottles  not  full,  exposed  to  bright  light  in  a  warm  room,  and 
moreover  have  had  a  number  of  small  samples  taken  from  them, 
as  would  be  the  case  in  dispensing,  it  would  seem  as  if  the  aldehyde 
did  not  exert  a  very  deleterious  action.  Mr.  Rimmington  also 
points  out  how  valuable  the  nitrous  acid  formed  in  the  stomach 
from  the  nitrite  of  ethyl  may  be  in  febrile  diseases  ;  but  he  forgets 
that  acetates  are  known  to  do  what  he  only  suggests  as  a  function 
of  the  nitrous  acid,  and  so  fails  to  appreciate  the  value  of  the 
aldehyde,  which  we  may  fairly  assume  will  be  converted  into  acetic 
acid  and  afterwards  into  an  acetate  when  it  reaches  the  blood,  where 
its  action  is  required. 

I  believe  we  have  as  much  right  to  say  that  aldehyde  is  the 
active  ingredient  as  to  credit  nitrite  of  ethyl  with  being  such. 
Holding  these  views,  I  have  made  no  attempt  to  prepare  a  pure 
solution  of  nitrite  of  ethyl  in  spirit,  and  have  indeed  practically 
returned  to  the  old  process,  so  modified,  however,  as  to  eliminate 
the  sources  of  loss  and  the  impurities  due  to  a  very  violent  re- 
action. The  British  Pharmacopoeia  process  has  been  supposed  to 
produce  less  aldehyde  than  the  old  process,  and  proportionately,  no 
doubt,  this  is  true,  because  I  suppose  there  is  no  doubt  that  most 
of  the  nitrous  ether  was  formerly  lost. 

That  this  supposition  with  reference  to  the  aldehyde  is  not 
correct,  however,  when  the  Pharmacopoeia  product  is  compared 
with  the  product  of  form  cl,  is,  I  think,  roughly  shown  by  adding 
to  both  a  sufficient  quantity  of  caustic  potash.  The  colour  produced 
is  almost  exactly  the  same.  I  would  venture  to  suggest  that 
formula  d  is  a  better  one  than  the  pharmacopceial,  for  the  following 
reasons : — 

1.  The  product  is  5  per  cent,  greater. 

2.  The  cost  is  less. 

3.  The  process  is  more  analogous  to  the  old  one. 

4.  Occupies  much  less  time. 

5.  The  distillation  is  much  more  regular. 

G.  The  proportion  to  be  distilled  is  one-third  less.  Advantages- 
4,  5,  and  G  recommend  it  as  a  manufacturing  process. 

There  are  other  points  which  may  be  noted  in  its  favour,  although 
we  have  no  direct  means  of  estimating  their  value. 

When  the  impure  nitrous  ether  produced  by  the  Pharmacopoeia 
process  is  mixed  with  the  spirit  and  shaken,   an  evolution  of  gas- 
always  takes  place,  which  will  blow  out  the  stopper  unless  it  i 
removed. 

The  process  which  I  recommend  does  not  produce  this  result. 


552 


BRITISH    PHARMACEUTICAL   CONFERENCE. 


The  residue  in  the  retort  when  operating  by  the  Pharmacopoeia 
process  has  a  very  nauseous  smell,  forcing  one  to  believe  that  some 
very  complicated  secondary  reactions  have  been  going  on. 
The  residue  of  process  d  is  perfectly  sweet. 

Of  course  these  virtues  would  count  for  nothing  if  the  product 
did  not  equal  that  produced  by  the  present  official  process.  That 
it  does,  however,  I  have  satisfied  myself  and  hope  to  be  able  to 
satisfy  others,  although  my  analytical  investigations  have  by  no 
means  been  carried  out  to  the  extent  to  which  I  should  have  wished, 
or,  indeed,  as  far  as  they  would  have  been  had  business  permitted. 

All  tests  have  been  comparative ;  that  is  to  say,  they  have  been 
applied  to  the  products  of  form  d  and  the  British  Pharmacopoeia, 
Tnade  on  the  same  day  with  the  same  apparatus  and  ingredients. 
Xo  satisfactory  test  for  nitrous  ether,  when  mixed  with  spirit, 
aldehyde,  etc.,  has  yet  been  devised.  As  far  as  I  am  aware,  those 
of  Dupre  and  Muter,  which  will  be  found  in  the  Analyst,  vol.  iv., 
p.  121,  must,  I  think,  estimate  aldehyde,  which  could  hardly  escape 
oxidation,  at  least  to  some  extent,  during  the  processes  employed. 

I  have  therefore  simply  titrated,  when  fresh  and  practically 
neutral,  with  liq.  soda?,  and  satisfied  myself  that  the  quantities 
required  by  both  were  practically  the  same. 

The  taste  of  the  two  preparations  is  indistinguishable,  and  when 
fresh  they  are  equally  neutral. 

The  sp.  gr.  of  product  from  form  d  is  certainly  slightly  lower ; 
but  this,  if  not  merely  due  to  the  recovery  of  the  5  per  cent,  more 
spirit,  could  easily  be  rectified  by  using  a  dried  nitrate  of  calcium. 

With  regard  to  the  keeping  properties  of  the  respective  prepara- 
tions, I  must  refer  you  to  the  table ;  but  with  regard  to  the  amount 
of  acidity ;  I  must  admit  a  doubt  as  to  whether  the  pharmacopceial 
product  does  not  liberate  less  free  acid  when  kept  than  the  product 
of  form  d.  Bicarbonate  of  potash  did  certainly  seem  to  cause  more 
effervescence  with  the  latter  than  with  the  former.  Thinking  that 
this  might  be  due  to  the  more  rapid  decomposition  of  the  nitrite 
of  ethyl,  I  applied  the  following  test,  which,  however,  seems  to  me 
to  be  a  more  promising  one  for  the  general  quality  of  the  pre- 
paration than  of  any  value  for  the  purpose  for  which  I  originally 
applied  it. 

To  an  ounce  of  water  I  added  a  crystal  of  neutral  iodide  of 
potassium,  LOO  fluid  grains  of  the  sample,  and  estimated  the 
Liberated  iodine  with  rolumetrio  solution  of  hyposulphite  of  soda. 

The  results,  which  I  think  are  interesting,  are  tabulated,  and 
fairly  show,  1  believe,   the   natural   loss  due   to  time.      One  thing  at 
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least  seems  perfectly  clear;  viz.,  that  the  success  of  the  P.B.  process 
is  not  due  to  the  formation  of  nitrous  acid,  but  to  the  increased 
boiling  point  resulting  from  the  presence  of  the  sulphuric  acid, 
which  is  gradually  eliminated  as  the  distillation  proceeds  by  its 
action  upon  the  copper,  or  upon  nitrate  of  copper,  and  thus  main- 
tains a  proper  equilibrium. 

The  above  test  being  dependent  equally  upon  the  nitrite  of  ethyl 
and  the  aldehyde,  or  the  acetic  acid  formed  from  it,  would  seem 
a  very  suitable  one  for  a  preparation  in  which  both  have  an  equal 
claim  to  recognition. 

And  now,  gentlemen,  having,  I  fear,  exhausted  your  patience, 
I  have  only  to  apologise  for  bringing  before  you  a  subject  which 
to  properly  treat  would  require  more  time  than  I  have  been  able 
to  give  to  it,  and  I  hope  you  will  regard  the  formula  which  I  have 
recommended,  not  as  a  perfected  one,  but  merely  as  one  sufficiently 
successful  to  justify  further  experiments. 

In  connection  with  this  subject,  I  may  be  permitted  to  describe 
an  arrangement  which  I  have  devised  to  overcome  what  to  me  was 
always  a  great  difficulty,  due  to  the  utter  repugnance  which  fresh 
spirit  of  nitrous  ether  has  for  being  inclosed  in  a  tube,  and  mixed 
with  chloride  of  calcium  solution. 

This  piece  of  barometer  tube  is  or  ought  to  be  divided  into  three 
portions,  each  holding  50  fluid  grains,  and  the  lower  one  again 
divided  into  hundredths.  The  peculiarity  consists  merely  in  sub- 
stituting for  a  stopper  or  cork  a  short  piece  of  strong  rubber 
tubing,  which  can  be  compressed  by  means  of  a  strong  screw  pinch- 
cock. 

This  allows  of  a  certain  amount  of  expansion  and  obviates  all 
difficulty. 

I  need  hardly,  in  a  paper  of  this  nature,  refer  to  the  most  unsatis- 
factory nature  of  the  Pharmacopoeia  tests,  tests  which  if  regarded 
as  applicable  to  a  preparation  not  new  would  condemn  the  most 
conscientious  pharmacist  in  the  country  to  an  invidious  police 
charge.  Some  latitude  ■  must  be  allowed  or  chemists  will  be 
obliged  in  self-defence  to  make  the  preparation  originally  con- 
siderably above  the  strength  indicated. 


The  President  moved  a  vote  of  thanks  to  Mr.  Abraham.  He  said 
:i  vast  deal  might  be  said  on  this  subject,  but  he  hoped  members 
would  condense  any  remarks  they  had  to  make,  bearing  in  mind 

that  :il  present  no  one  quite  knew  what  it  was  they   spoke  of  when 
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referring  to  sweet  spirit  of  nitre.  He  did  not  know  that  any  one 
could  say  that  the  original  sweet  spirit  of  nitre  was  a  solution  of 
nitrite  of  ethyl  at  all,  or  that  it  was  a  solution  of  aldehyde.  It  was 
quite  certain  none  of  the  processes  which  had  been  proposed 
yielded  a  perfectly  definite  article.  For  anything  they  knew,  the 
substance  might  owe  its  activity  mainly  to  nitrous  ether,  to  alde- 
hyde, to  other  things,  or  to  a  combination  of  all.  These  matters 
had  never  been  sufficiently  investigated  by  therapeutists.  He  had 
thrown  out  a  hint  once  or  twice  that  it  would  be  extremely  desirable 
if  some  gentleman  well  acquainted  with  theraputics  would  say  what 
was  the  action,  so  far  as  he  could  ascertain  it,  of  a  solution 
in  spirit  of  nitrous  ether,  and  of  a  solution  in  spirit  of 
aldehyde,  and  that  might  induce  pharmacists  to  produce  an 
article  which  should  have  definite  composition.  With  regard  to  the 
tests,  there  was  none  on  which  reliance  could  be  placed  which 
would  give  them  information  they  did  not  at  present  possess.  They 
could  demonstrate  the  presence  of  nitrite  of  something  in  sweet 
spirit  of  nitre,  and  the  presence  of  aldehyde  ;  but  he  feared  up  to  the 
present  time  there  was  no  method  of  quantitatively  estimating 
satisfactorily  either  the  amount  of  aldehyde,  of  nitrous  ether,  or  of 
any  other  substance.  He  hoped  that  a  knowledge  of  this  prepar- 
ation would  be  extended  sooner  or  later,  and  there  was  some  hope 
it  would  be  so,  because  a  useful  pamphlet  had  been  published  on 
the  subject  by  Professor  Eykman,  of  Tokio,  an  abstract  of  which 
had  appeared  in  New  Eemedies  of  May,  1882,  and  the  Pharma- 
ceutical Journal  of  July  22nd,  1882,  in  which  the  author  gave  a 
method  of  estimating  the  nitrous  ether,  or  whatever  else  it  might 
be  called.  That  method  depended  on  eliminating  nitric  oxide  gas, 
and  estimating  its  volume ;  it  did  not  take  any  account  of  either 
nitrous  or  nitric  acid  present,  but  it  was  to  be  assumed  that  any  one 
experimenting  would  ascertain  the  absence  of  these  substances.  It 
was  possible  it  might  yield  trustworthy  indications  as  to  the 
amount  of  nitrite  of  ethyl  in  the  article  experimented  on,  and  he 
recommended  it  to  those  investigating  this  subject  in  order  that 
they  might  arrive  at  some  reliable  data. 

Mr.  Williams  thought  it  hopeless,  as  he  had  often  said,  to  pro- 
duce anything  like  absolute  or  uniform  results  by  mixing  together 
in  a  retort  certain  ingredients,  and  distilling  something  out  of  that 
retort.  He  would  say  no  more  on  that  matter,  because  all  the  re- 
searches of  pharmacists  tended  to  prove  the  same  thing.  He  had 
attempted  to  make  a  sweet  spirit  of  nitre  synthetically.  He  had 
made  a  10  per  cent,  solution  of  pure  nitrite  of  ethyl  condensed  in 


556  BRITISH   PHARMACEUTICAL   CONFERENCE. 

absolute  alcohol,  and  the  result  was  not,  as  far  as  flavour  was 
concerned,  sweet  spirits  of  nitre.  He  had  then  made  a  10  per  cent, 
solution  of  pure  aldehyde  in  alcohol,  and  the  result  was  certainly  not 
sweet  spirits  of  nitre.  Mixing  the  two  together  in  equal  proportions 
the  result  had  no  resemblance  whatever  to  sweet  spirits  of  nitre, 
and  no  one  would  accept  it  as  the  sweet  spirits  of  nitre  the  public 
required.  Chemically  speaking,  therefore,  sweet  spirits  of  nitre 
must  be  something  different  from  what  it  was  often  assumed  to  be, 
a  mixture  in  equal  parts  of  nitrite  of  ethyl  and  aldehyde.  The 
aldehyde  was  very  objectionable,  so  offensive  indeed  that  if  present 
in  any  large  proportion  it  would  spoil  the  flavour  of  any  sweet 
nitre  if  it  contained  anything  like  the  proportion  of  5  per  cent. 
He  had  had  lately  to  do  with  the  body  recently  introduced  to 
medical  notice,  called  paraldehyde,  in  which  three  molecules  of 
aldehyde  were  polymei'ized  into  one  of  the  new  body.  This  new 
body  was  believed  to  be  a  very  potent  and  powerful  medicinal  agent. 
They  did  not  know  much  about  its  real  activity  at  present,  but  ifc 
promised  to  be  a  very  important  drug  and  chemical  agent  of  the 
future ;  but  it  was  remai'kable  that  the  flavour  of  this  particular 
modification  of  aldehyde  was  so  similar  to  that  of  sweet  spirits  of 
nitre  that  he  believed  it  was  to  a  great  extent  the  real  ingredient 
combined  with  nitrite  of  ethyl,  for  which  they  had  been  seeking. 
Pure  aldehyde  when  brought  in  contact  with  a  very  small  quantity 
of  hydrochloric  or  sulphuric,  or  almost  any  acid,  was  converted,  not 
by  any  combination  taking  place  between  the  acid  and  the  aldehyde, 
but  by  an  internal  re- arrangement  of  molecules  and  condensation, 
so  that  three  molecules  of  the  aldehyde  were  condensed  into  one 
molecule  of  the  new  body.  This  change  might  be  seen  going 
forward  in  the  flask  in  which  the  operation  was  conducted,  in  the 
most  beautiful  manner.  The  aldehyde,  which  was  so  volatile  that 
it  could  hardly  be  condensed,  and  so  disagreeable  that  its  vapour 
could  hardly  be  breathed,  and  insoluble  in  water,  and  with  a  flavour 
that  could  not  be  tasted  without  offence,  became  a  mild-tasting 
body,  boiling  at  120°  C,  changed  in  all  its  nature,  except  prob- 
ably in  its  medicinal  activity,  and  perfectly  soluble  in  water — or 
solution  of  chloride  of  calcium.  He  believed  this  body  was  pro- 
duced naturally  by  the  ordinary  process  adopted  in  making  sweet 
spirits  of  nitre,  especially  when  the  operation  was  conducted  slowly. 
In  carefully  working  with  pure  aldehyde,  he  found  it  could  not  be 
entirely  converted  into  paraldehyde  in  ono  operation ;  about  one 
third  of  the  aldehyde  was  converted  partly  into  acetic  ether,  and 
partly  acetone,  and  these  two   bodies  had  been  distinctly  separated 
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in  a  pure  state.  He  could  answer  for  it,  however,  that  a  very  small 
quantity  of  free  acid  was  capable  of  converting  a  largo  portion  of 
the  aldehyde  into  paraldehyde,  acetic  ether,  and  acetone,  while  the 
nitrite  of  ethyl,  which  would  also  be  produced,  as  part  of  the 
reaction  of  the  Pharmacopoeia  process  for  making  sweet  spirit  of 
nitre,  would  go  to  make  up  the  complex  body  which  they  knew  as 
sweet  spirit  of  nitre. 

Dr.  Symes  said  the  remarks  of  Mr.  Williams  were  very  suggestive  ; 
but  if  paraldehyde  was  the  active  ingredient  in  spirits  of  nitrous 
ether,  it  could  not  be  sweet  spirit  of  nitre,  because,  as  far  as  he  could 
judge,  paraldehyde  when  considerably  diluted  was  anything  but 
sweet.  He  wished  to  remark  that  there  was  a  practical  matter 
which  affected  them  all  ;  and  that  was  that  whilst  their  knowledge 
was  so  uncertain  about  sweet  spirit  of  nitre,  it  did  seem  a  great 
hardship  to  pharmacists  that,  on  the  authority  of  an  uncertain  test, 
gentlemen  were  frequently  prosecuted  and  fined  for  not  being  able 
to  produce  a  body  which  it  was  pretty  clearly  shown  could  never  be 
produced  with  certainty  twice  alike. 

The  President  remarked  that  the  case  to  which  he  believed 
Dr.  Symes  referred  was  decided  on  analytical  evidence,  depending, 
not  on  the  pharmacopceial  tests,  but  on  the  permanganate  test, 
quite  a  recently  proposed  method. 

Dr.  Symes  said  the  point  was  that  this  body  was  not  constant  to 
any  known  test. 

Mr.  Moss  said  he  did  not  know  what  the  state  of  the  law  on 
sweet  spirit  of  nitre  in  the  United  States  was,  but  if  he  remem- 
bered rightly,  in  the  report  of  the  committee  of  revision  of  the 
U.S.  Pharmacopoeia,  it  was  recommended  that  some  such  process 
as  that  of  the  B.  P.  should  be  employed  ;  that  copper,  sulphuric 
acid,  and  nitric  acid  should  be  distilled  together  in  a  retort,  and 
something  obtained  from  them ;  the  something,  whatever  it  was, 
was  then  to  be  mixed  with  a  saturated  solution  of  chloride  of 
calcium  in  order  to  separate  this  same  substance  which  was  obtained 
in  testing  spirits  of  nitre  by  the  pharmacopceial  test.  It  would 
look  as  if  in  America  they  devised  their  process  rather  with  a  view 
of  standing  this  test  than  from  any  notion  they  might  have  as  to 
what  sweet  spirit  of  nitre  really  was. 

Mr.  Naylor  said  he  would  not  enter  into  the  question  of  the 
manufacture  or  composition  of  sweet  spirit  of  nitre,  but  he  did 
think  it  very  desirable  that  in  the  coming  Pharmacopoeia  the  method 
suggested  by  Dr.  Dupre  for  the  estimation  of  the  nitrite  radical 
should  be  adopted.     There  was  certainly  a  make  of  spirit  of  nitre 
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obtainable,  which,  when  examined  by  that  method,  would  at  any 
rate  correspond  to  3  per  cent,  of  crude  nitrous  ether.  In  the  new 
U.S.  Pharmacopoeia  the  manufacturing  method  with  copper  was 
abandoned. 

Mr.  Whitley  Williams  said  he  believed  that  in  sweet  spirit  of 
nitre  there  was  a  considerable  proportion  of  things  which  gave 
nitrous  acid,  which  were  not  in  any  sense  of  the  term  nitrites. 
Sweet  spirit  of  nitre  probably  contained  a  consider-able  quantity  of 
nitroso-aldehyde  compounds. 

Mr.  Dott  remarked  that  with  regard  to  the  physiological  action 
of  this  drug,  Professor  Matthew  Hay,  of  Aberdeen,  confirmed  his 
own  opinion  that  the  diuretic  action  of  sweet  spirit  of  nitre  was 
due  to  the  nitrous  radical  in  the  compound;  his  experience  with 
other  nitrites  agreed  with  that. 

Mr.  A.  C.  Abraham  had  listened  with  great  pleasure  to  Mr. 
Williams'  remarks,  and  was  not  surprised  that  the  solution  of 
nitrous  ether  was  not  like  sweet  spirit  of  nitre ;  he  did  not  think 
any  one  would  expect  that  it  would  be.  With  regard  to  paraldehyde, 
he  was  extremely  pleased  to  hear  what  Mr.  Williams  said.  He  had, 
indeed,  only  a  few  days  since  expressed  to  Mr.  Conroy  his  suspicion 
that  possibly  paraldehyde  was  one  of  the  active  principles  of  sweet 
spirit  of  nitre.  His  attention  had  only  recently  been  called  to  this 
body,  and  his  suspicion  was  not  founded  upon  such  a  basis  as  Mr. 
Williams  had  mentioned  ;  still,  whether  paraldehyde  or  aldehyde,  it 
was  the  same  group  of  molecules,  whether  in  the  treble  or  single 
state.  After  all,  the  action  of  sp.  aether,  nit.  was  not  supposed  to  be 
so  much  sedative — while  that  of  paraldehyde  was — as  diuretic,  and 
he  doubted  whether,  supposing  paraldehyde  was  present,  the  valne 
of  the  preparation  might  not  be  judged  by  the  amount  of  nitrous 
acid  liberated  in  following  out  the  test  he  had  suggested.  The 
framers  of  the  United  States  Pharmacopoeia  were  to  his  mind  con- 
siderably too  radical :  they  had  had  a  glycerine  period,  and  now  they 
had  one  which  might  have  some  other  feature  equally  objectionable 
in  it.  In  matters  of  this  kind  they  should  be  cautious,  and  stick 
I  o  the  old  processes  as  much  as  possible  ;  they  knew  that  the 
direct  action  of  nitrous  acid  on  spirit  produced  a  preparation  which 
was  wanted,  which  had  a  certain  efficacy,  and  he  thought  they 
should  give  a  certain  preference  to  that.  He  hoped  that  he  had 
shown  that  it  produced  as  much  nitrous  ether  and  aldehyde  as  the 
Pharmacopoeia  process,  but  it  could  easily  be  increased  in  strength 
in  that  direction  if  desired. 
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A  paper  -was  then  read  on —  * 

AN  EXAMINATION  OP  SOME  SAMPLES  OF  PITCH  AND 

ASPHALT. 

Br  E.  Davies,  P.I.C.,  F.C.S. 

Having  had  a  sample  of  American  asphalt  sent  to  me,  suspected 
of  being  stearine  pitch,  I  found  that  very  little  information  could 
be  found  in  books  with  reference  to  either  pitch  or  asphalt.  I  have, 
therefore,  collected  samples  of  all  kinds  of  pitch  or  asphalt  which 
I  could  obtain,  and  although  I  have  been  unable  to  meet  with  some 
kinds  occasionally  imported,  as  Cuban  and  Mexican,  I  trust  that  the 
notes  which  I  have  made  will  be  found  to  have  some  value.  No 
attempt  has  been  made  to  analyse  the  organic  matters  in  these 
varied  products.  They  are  no  doubt  mixtures  of  great  complexity 
and,  so  far  as  manufactured  pitch  is  concerned,  of  variable  compo- 
sition, according  to  the  heat  used  in  their  manufacture.  As  my 
object  was  mainly  the  identification  of  the  various  commercial 
articles,  I  have  only  determined  the  ash,  the  sulphur,  and  the 
amount  soluble  in  petroleum  spirit,  sp.  gr.  700.  The  last  of  these 
determinations  does  not  admit  of  very  great  precision.  In  almost 
all  the  samples  there  is  a  substance  highly  fluorescent,  and  very 
slightly  soluble  in  petroleum  spirit,  to  completely  remove  which 
was  impracticable  without  such  prolonged  treatment  as  was  incon- 
venient. I  therefore  performed  the  extraction  as  follows  : — 50 
grains  of  the  sample,  if  possible  in  fine  powder,  was  allowed  to 
stand  an  hour  with  1  ounce  of  petroleum  spirit,  and  frequently 
agitated.  It  was  then  boiled  for  a  short  time,  the  solution  decanted, 
and  the  residue  boiled  with  10  successive  half  ounces  of  petroleum 
spirit.  All  the  solutions  were  filtered  through  a  weighed  filter, 
upon  which  the  residue  was  finally  washed  and  dried  at  100°  C. 

The  sulphur  was  determined  by  fusing  with  nitrate  of  potassium 
and  carbonate  of  sodium,  except  in  those  cases  in  which  the  sub- 
stance would  not  powder.  These  were  treated  with  a  large  excess 
of  pure  fuming  nitric  acid,  first  at  a  gentle  heat,  and  afterwards 
boiled,  the  solution  largely  diluted  with  water,  almost  neutralized 
with  ammonia,  filtered,  and  precipitated  with  chloride  of  barium. 
The  sulphur  was  determined  in  the  part  insoluble  in  petroleum 
spirit,  in  one  of  the  Syrian  asphalt,  and  in  the  ash  of  Trinidad  pitch 
and  Val  de  Travers  asphalt. 

The  samples  examined  were  three  of  coal-tar  pitch,  by  three  laige 
makers.     They  vary  in  the   amount  soluble  in  petroleum  spirit, 
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owing1,  no  doubt,  to  the  extent  to  -which  the  distillation  was  carried. 
These  have  a  conchoidal  fracture,  and  give  a  black  powder. 

Rosin  Pitch. — Obtained  in  the  distillation  for  rosin  oils.  This 
has  a  conchoidal  fracture,  but  gives  a  brown  powder,  and  is  almost 
entirely  soluble. 

Stockholm  Pitch. — This  is  a  black  mass,  too  soft  to  powder;  and  is 
very  soluble. 

Stearine  Pitch. — A  black  mass,  which  will  powder  with  difficulty,, 
not  so  soluble  as  the  two  previous  kinds. 

Trinidad  Pitch. — This  is  the  natural  product  of  the  celebrated 
pitch  lake  of  Trinidad.  It  is  a  brown,  earthy-looking  substance, 
giving  a  brown  powder.  About  two-fifths  of  the  organic  matter  is 
soluble,  and  the  ash  is  almost  entirely  silicious. 

Fine  Syrian  Asphalt. — A  natural  product,  almost  black,  but 
giving  a  dark  brown  powder. 

Low  Syrian  Asphalt  closely  resembles  the  "  fine,"  but  contains 
more  earthy  matters.  These,  with  the  Trinidad  pitch,  are  remark- 
able for  the  high  percentage  of  sulphur.  The  presence  of  sulphur 
in  natural  asphalt  has  been  noticed  before.  The  Journal  of  the 
Chemical  Society,  1879,  p.  896,  contains  an  abstract  of  a  paper  by 
0.  Helm,  in  which  it  is  stated  that  Syrian  asphalt  contains  9*13 
per  cent,  of  sulphur,  and  a  sample  of  American  asphalt  1085  per 
cent.  The  sulphur  was  almost  entirely  in  combination  with  the 
organic  matter.  These  figures  are  higher  than  those  which  I  find, 
but  no  doubt  there  are  variations.  The  sulphur  was  found  to  be  in 
the  fine  Syrian  GT3  per  cent.,  of  which  3' 74  per  cent,  was  in  the 
portion  insoluble  in  petroleum  spirit,  and  2*39  per  cent,  in  that 
soluble.  The  ash  of  the  Trinidad  pitch  contains  '137  per  cent,  of 
sulphur. 

American  Asphalt. — This  is  evidently  a  manufactured  article,  and 
not  a  natural  product.  It  is  a  black,  brittle  substance  with  a  con- 
choidal fracture,  and  gives  a  black  powder.  It  is  soluble  to  the 
extent  of  about  two-thirds  in  petroleum  spirit,  and  is  quite  different 
from  stearine  pitch,  both  in  its  appearance,  brittleness,  and  in  the 
percentage  of  sulphur.  I  cannot  learn  the  origin  of  it,  but  it  is 
shipped  from  San  Francisco. 

Val  de  Travers  Asphalt. — This  is  a  limestone,  rather  magnesian, 
soaked  in  a  soft  bituminous  substance,  entirely  soluble  in  petroleum 
spirit.  The  limestone  contains  '15  per  cent,  of  sulphur  as  sulphate 
of  calcium.  The  organic  matter,  therefore,  contains  only  2"74  per 
cent,  of  sulphur.  I  regret  that  my  application  for  a  sample  of 
Seyssel  asphalt  was  not  successful. 
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Burgundy  Pitch. — An  examination  of  the  only  pitch  recognised 
in  the  Pharmacopoeia  was  necessary,  if  only  to  give  this  paper  a 
better  title  to  your  consideration,  but  it  is  a  substance  of  a  totally 
different  nature  from  the  others  treated  of  in  this  communication. 
It  is  a  resin  of  a  yellow  colour,  and,  although  easily  pulverized, 
soon  becomes  a  solid  mass  at  the  ordinary  temperature  of  the  air. 

The  accompanying  table  gives  the  results  of  the  investigation  for 
comparison  : — 


Soluble 

Organic  Organic 

Sulphur 

in  Petro- 

Insolu- 

matter 

insolu- 

in 

Description. 

leum 

ble. 

Ash. 

Sulphur. 

soluble 

ble  in 

organic 

Spirit. 

in  P.S. 

P.S. 

matter 

Coal  tar  pitch,  No.  1 

24-44 

75-56 

•20 

•69 

24-49 

75-51 

•69 

„        No.  2 

18-70 

81-80 

106 

•41 

18-90 

81-10 

•41 

No.  3 

15-86 

84-14 

•48 

•59 

15-94 

84-06 

•59 

Rosin  pitch      .     .     . 

86-94 

13-06 

•58 

•26 

87-45 

12-55 

•26 

Stockholm  pitch  .     . 

91-46 

8-54 

•84 

•015 

92-23 

7-77 

•015 

Stearine  pitch.      .     . 

71-05 

28-95 

550 

•04 

75-18 

24-82 

•04 

Trinidad  pitch      .     . 

36-24 

63-76 

37-76 

3-47 

58-22 

41-78 

5-35 

Fine  Syrian     .     .     . 

48-16 

51-84 

•68 

6-13 

48-49 

51-51 

6-17 

Low  Syrian      .     .     . 

49-68 

50-32 

2-64 

5-65 

51-02 

48-98 

5-80 

American,  No.  1  .     . 

65-64 

34-36 

•60 

•62 

66-03 

33-97 

•62 

No.  2    .     . 

63-62 

36-38 

•26 

•85 

63-78 

36-22 

•85 

Val  de  Travers     .     . 

9-76 

90-24 

90-24 

•41 

100-00 

none. 

2-74 

Burgundy  pitch    .     . 

99-04 

•96 

•14 

none. 

99-18 

•82 

none. 

I  have  to  acknowledge  the  valuable  assistance  rendered  by  Mr. 
Arthur  Haddock  in  making  many  of  the  analyses. 


The  President,  in  proposing  a  vote  of  thanks  to  Mr.  Davies,  said 
some  of  the  samples  mentioned  contained  nearly  100  per  cent,  of 
organic  and  combustible  matter.  Some  alarm  had  been  created  by 
the  public  press  within  the  last  six  months  respecting  the  relation 
of  asphalt  to  fire,  and  it  had  been  suggested  that  the  laying  of 
asphalt,  so  called,  in  the  streets,  and  as  a  roofing  for  houses,  or 
rather  as  the  external  coating  of  other  roofing,  was  well  calculated 
to  set  fire  to  the  whole  of  a  city.  He  feared  possibly  some  support 
to  this  notion  might  be  derived  from  Mr.  Davies's  research,  because 
there  could  be  no  doubt  that  some  of  the  asphalts  to  which  he  had 
alluded  were  very  combustible.  It  was,  therefore,  important  to 
bear  in  mind  that  what  was  known  by  the  public  as  asphalt,  and 
was  used  for  paving  and  roofing  purposes,  was  a  substance  contain- 
ing something  under  10  per  cent,  of  true  asphalt,  and  over  90  per 
cent,  of  absolutely  incombustible   matter,  and   that  in  fact  it  was 

0  o 
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practically  impossible  to  set  light  to  what  was  popularly  known  as 
asphalt,  so  that  it  might  of  itself  contiuue  in  a  state  of  combustion. 
Of  course  a  little  reflection  by  any  one  who  knew  the  composition  of 
this  so-called  asphalt  would  show  that  there  was  not  the  most 
remote  clanger  connected  with  its  use.  No  doubt  asphalt  pure  and 
simple  was  combustible,  and  so  was  gunpowder  combustible  ;  but 
if  the  latter  was  mixed  with  90  per  cent,  of  sand  or  other  mineral 
matter,  it  would  be  exceedingly  difficult  to  set  fire  to  that  mixture, 
and  it  would  be  still  more  difficult  to  set  alight  the  mixture  of 
asphalt  and  mineral  matter  which  was  commonly  used  for  paving 
and  roofing. 

A  vote  of  thanks  was  passed. 

Mr.  Thomas  Hugh  Williams  said  some  of  the  remarks  which 
Mr.  John  Williams  had  made  with  regard  to  white  wax,  and  which 
might  with  equal  justice  have  been  made  with  regard  to  sesame  oil, 
might  also  be  applied  to  Burgundy  pitch.  The  compound  met  with 
in  commerce  under  that  name  had  very  little  right  to  be  called  Bur- 
gundy pitch,  but  was  simply  a  mixture  of  resin,  palm  oil,  and 
water,  and  the  figures  which  had  been  put  forward  seemed  to  him 
very  suggestive  of  such  a  mixture. 

Mr.  Conrot  said  chemists  and  druggists  would  not  buy  genuine 
Burgundy  pitch,  and,  as  a  rule,  would  only  have  the  fictitious  article, 
which  was  of  a  much  brighter  colour  than  the  genuine ;  he  did  not 
think  the  public  would  have  it  either. 

Mr.  Holmes  said  one  chemist  that  he  knew  had  told  him  he 
always  used  Burgundy  pitch,  but  obtained  it  with  difficulty,  and  his 
customers  preferred  it,  because  it  was  not  so  irritating,  but  had  a 
more  beneficial  effect.  Some  years  ago,  having  succeeded  in  obtain- 
ing a  small  quantity,  he  took  from  time  to  time  all  he  could  get  of 
it,  having  tried  in  vain  to  get  it  from  any  other  wholesale  house. 


The  next  paper  was  a — 

CONTRIBUTION    TO    THE   PHARMACY    OF  THE 
POMEGRANATE. 

By  Louis  Siebold,  F.I.O.,  F.C.S. 

The  great  value  of  the  root-bark  of  Pwiica  grcmatum  as  a  remedy 
for  tapeworm  is  so  well  established  as  to  need  no  comment.  It  is 
well  known,  however,  that  the  administration  of  this  drug  often 
icsults  in  failure  on  account  of  the  extremely  nauseous  astringent 
taste  of  its  decoction,  and  its  consequent  rejection   by  the  stomach, 
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a  fact  which  renders  it  almost  useless  for  ladies  and  children.  The 
usual  way  of  meeting  similar  objections  in  other  cases,  by  substitut- 
ing the  active  principles  for  the  crude  drug,  does  not  seem  to 
promise  well  in  this  instance,  owing  to  the  difficulties  attending  the 
isolation  of  these  principles  in  a  pure  state,  and  their  proneness  to 
decomposition  (see  C.  Tanret's  researches  on  pelletierine  and  the 
other  alkaloids  of  the  pomegranate,  abstracted  in  the  Year-book  of 
Pharmacy,  1878,  p.  43;  1879,  p.  33;  and  1880,  p.  64.)  The 
question  then  arises,  whether  it  is  possible  to  produce,  by  a  com- 
paratively simple  process,  a  pharmaceutical  preparation  of  this  bark, 
which,  while  possessing  the  full  activity  of  the  drug,  is  at  the  same 
time  free  from  the  nauseous  taste  and  the  unpleasant  effects  alluded 
to.  Such  a  preparation  I  believe  I  have  succeeded  in  making.  I 
do  not  wish  to  trouble  the  meeting  with  the  various  steps  taken  in 
working  out  the  problem,  nor  with  particulars  of  unsuccessful  ex- 
periments in  the  direction  indicated,  but  will  at  once  lay  before  you 
the  details  of  the  process  finally  adopted. 

Six  ounces  of  the  coarsely  powdered  root- bark  are  digested  three 
successive  times  with  48  fluid  ounces  of  water  at  160°  F.,  previously 
acidified  with  a  few  drops  of  acetic  acid,  each  time  for  about  twelve 
hours,  during  which  the  mixture  should  be  frequently  agitated  and 
the  temperature  maintained  at  or  near  the  point  given.  The  strained 
infusions,  measuring  in  all  nearly  140  fluid  ounces,  are  united,  and 
gradually  mixed  with  solution  of  sugar  of  lead  until  no  further  pre- 
cipitate is  formed  on  testing  filtered  portions  ;  the  whole  is  then 
filtered,  the  slight  excess  of  lead  removed  from  the  filtrate  by  a  cur- 
rent of  washed  sulphuretted  hydrogen,  the  mixture  warmed  for 
some  time  to  expel  the  excess  of  the  gas,  and  again  filtered,  and  the 
perfectly  clear  liquor  evaporated  on  a  water-bath  to  the  consistence 
of  a  syrup,  at  a  temperature  not  exceeding  140°  F.  Evaporation 
in  vacuo  would  probably  be  better  still;  but  this  I  have  not  tried. 
Finally,  the  small  quantity  of  residue  left  is  mixed  with  syrup  of 
orange  peel  sufficient  to  produce  a  draught  of  about  2  fluid  ounces. 
This  draught  represents  a  dose  for  an  adult,  and  should  be  taken  at 
once,  first  thing  in  the  morning,  the  patient  abstaining  from  food 
and  keeping  quiet  for  about  four  hours  after  the  administration.  A 
diet  of  meat  and  fish,  without  bread  or  farinaceous  food  of  any  kind, 
should  be  observed  for  the  two  days  preceding  the  cure,  and  on  the 
last  day  no  food  whatever  should  be  taken  after  dinner.  During 
this  afternoon  it  is  also  advisable  to  clear  the  bowels  by  means  of  a 
mild  purgative;  if  then  the  draught  be  taken  at  about  two  or  three 
o'clock  the  following  morning,  and  sleep  again  resorted  to  after  its 
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administration,  the  patient  will  have  done  all  he  can  to  ensure 
success. 

In  eight  out  of  nine  cases  in  which  the  efficacy  of  this  preparation 
was  tested,  the  entire  tapeworm  was  expelled  within  five  hours  after 
the  consumption  of  the  draught,  and  in  one  case  only  success  was 
not  complete.  The  eight  cases  comprise  three  of  Tienia  solium,  and 
five  of  T.  mecliocannellata.  In  one  of  the  latter  instances  not  the 
slightest  care  as  regards  diet  was  ohserved,  and,  contrary  to  all 
instructions,  the  patient  took  a  heavy  supper  the  night  before  the 
administration  of  the  draught,  and  yet  the  entire  worm  was  expelled. 
In  all  the  eight  cases  various  tapeworm  remedies  had  been  tried 
previously,  decoction  of  pomegranate  root-bark  being  also  among 
those  employed  without  success,  the  head  of  the  worm  remaining, 
although  the  decoction  in  the  cases  alluded  to  was  retained  by  the 
patient.  It  would  thus  appear  that  the  preparation  I  have  described, 
in  addition  to  being  free  from  all  objectionable  taste,  may  also  be 
superior  to  the  decoction  of  the  bark  in  point  of  activity,  owing, 
probably,  to  the  entire  absence  of  astringent  principles,  the  abundant 
presence  of  which  in  the  decoction  is  not  unlikely  to  counteract  the 
effect  of  the  anthelmintic  constituents. 

The  preparation  obtained  as  above  has  a  pleasant  fruity  flavour 
and  is  readily  borne  by  the  stomach.  The  most  fastidious  patient 
would  take  it  without  the  slightest  difficulty.  The  value  of  such  a 
preparation  appears  to  me  the  greater  from  the  fact  that  all  tape- 
worm remedies  of  repute  share  the  nauseous  taste  and  sickening 
effects  of  the  decoction  of  pomegranate  bark. 

While  admitting  that  the  cases  in  which  this  new  preparation  has 
thus  far  been  put  to  the  test  are  yet  not  great  in  number,  I  think  I 
am  justified  by  the  results  in  inviting  the  best  attention  of  medical 
practitioners  on  the  one  hand,  and  of  pharmacists  on  the  other,  to 
this  subject.  Those  who  are  fully  acquainted  with  the  numerous 
failures  in  the  treatment  of  cases  of  tapeworm  by  even  the  most 
renowned  remedies,  must  long  since  have  felt  the  want  of  a  prepara- 
tion combining  efficacy  with  freedom  from  all  unpleasant  taste. 


The  President  proposed  a  vote  of  thanks  to  Mr.  Siebold  for  this 
admirable  contribution  to  practical  pharmacy.  The  value  of  the 
dose  would  seem  to  quite  justify  tbe  pharmaceutical  labour  and  care 

necessary  for  its  preparation.  It  appeared  that.  ('.  ouneesof  material 
had  to  be  tre;ite<|  with  7  pints  of  water,  then  concentrated  into  a  very 
Bmall  quantity  and  made  up  to  2  fluid  ounces  for  a  dose,     lie  did 
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not  see  any  objection  to  that,  in  fact  it  seemed  an  opportunity  for 
pharmacists  to  develop  their  power  ;  but  still  he  should  like  to  know 
whether  the  preparation  kept  well,  or  whether  it  must  be  prepared 
whenever  it  might  be  wanted. 

Dr.  Quinlan,  having  been  accustomed  to  encounter  the  difficulty 
of  expelling  tapeworm,  wished  to  bear  testimony  to  the  great  value 
of  this  paper.  There  was  no  more  troublesome  affection  to  deal 
with,  and  up  to  the  present  time  the  remedy  principally  relied  upon 
was  turpentine,  which  was  disagreeable,  and  occasionally  dangerous, 
because  if  not  at  once  eliminated  from  the  system  it  might  produce 
serious  results.  The  pomegranate  bark  was  an  old  Spanish  remedy, 
which  had  rather  fallen  into  disuse,  and  he  was  glad  to  see  it  re- 
vived, and  to  hear  of  this  method  for  its  prepai-ation.  He  should 
immediately  try  it,  and  report  the  result  to  the  medical  journals. 

Mr.  Tanner  asked  if  he  understood  Mr.  Siebold  rightly,  that  the 
extremely  nauseous  taste  of  pomegranate  preparations  was  due  to 
au  organic  acid. 

Mr.  Siebold  said  it  was  due  to  tannic  and  gallic  acids. 

Mr.  Tanner  also  asked  whether  the  removal  of  the  surplus  lead, 
which  was  effected  by  sulphuretted  hydrogen,  could  not  be  suffi- 
ciently effected  by  some  other  means,  either  dilute  sulphuric  acid  or 
soluble  carbonate,  because  the  appliances  for  using  the  sulphuretted 
hydrogen  process  might  not  be  found  in  all  pharmacies. 

Dr.  Symes  said  if  it  were  not  verging  too  much  on  the  medical 
aspect  of  the  question,  he  should  like  to  ask  Mr.  Siebold  whether 
the  oil  of  male  fern  had  been  tried  in  the  cases  to  which  he  referred. 
Dr.  Quinlan  had  said  the  only  remedy  at  their  disposal  was  turpen- 
tine, but  in  his  experience  oil  of  male  fern  was  very  frequently  em- 
ployed. 

Dr.  Quinlan  said  he  meant  to  say  that  the  principal  remedy  on 
which  physicians  could  rely  was  turpentine ;  they  frequently  used 
male  fern  and  other  remedies,  but  turpentine  was  always  sure,  and 
constantly  in  cases  where  they  had  tried  other  things  they  had  to 
go  back  to  turpentine. 

Mr.  Siebold  said  he  was  much  obliged  for  the  kind  offer  of  Dr. 
Quinlan,  and  should  eagerly  look  forward  to  the  result  of  his  trials. 
As  regards  the  time  the  preparation  would  keep,  he  had  noticed  no 
deterioration  in  the  course  of  two  months,  but  he  had  no  experience 
as  to  how  much  longer  it  could  be  kept  without  injury.  In  the  case 
he  had  mentioned  all  the  usual  tapeworm  remedies  had  been  un- 
successfully tried,  oil  of  male  fern  among  the  number.  He  could 
not  recommend  the  use  of  sulphuric  acid  in  the  place  of  sulphuretted 
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hydrogen,  for  the  removal  of  the  lead,  as  any  excess  of  this  acid 
would,  during  the  subsequent  evaporation,  injuriously  affect  the 
activity  of  the  preparation,  for  this  he  had  found  in  the  course  of  his 
experiments  to  be  the  result  of  long  continued  heating  in  the  presence 
of  mineral  acids.  He  was  quite  aware  that  the  directions  he  had 
given  were  rather  too  tedious  to  allow  of  the  preparation  being 
made  from  a  physician's  prescription  in  the  ordinary  course  of 
business ;  but  he  should  like  to  see  a  wholesale  house  of  repute 
undertake  to  produce  the  preparation  on  a  large  scale  for  the  supply 
of  dispensing  establishments. 


The  next  paper  was  on — 

SCAMMONY— A   NOVEL   ADULTERANT. 
By  Michael  Conroy,  F.C.S. 

Perhaps  no  drug  contained  in  the  materia  medica  has  received  so 
much  attention  from  diahonest  dealers  as  scammony ;  but  the  adul- 
teration hitherto  practised  has  been  so  clumsily  and  ignorantly 
effected,  and  the  articles  used  for  the  purpose  have  been  so  simple, 
that  a  few  easy  tests  have  sufficed  for  their  detection.  Among  these 
tests  the  one  mostly  relied  upon  is  the  extraction  and  estimation  of 
the  resin  by  means  of  ether.  No  longer,  however,  will  the  test  be 
so  simple,  for  a  genius  has  arisen  in  the  East  who  has  found  a  plan 
of  producing  the  gum  otherwise  than  by  the  poetical  manner  of 
collecting  the  milky  juice  in  mussel  shells,  so  ably  described  by 
Mr.  Maltass,  of  Smyrna.  This  scammony  may  not  be  of  the 
same  therapeutic  value  as  that  known  to  Theophrastus  in  the  third 
century  B.C.,  nor  as  that  described  by  Hippocrates  or  Dioscorides, 
nor  yet  as  what  Helias,  patriarch  of  Jerusalem,  sent  to  our  king, 
Alfred  the  Great,  but  still  it  is  not  as  bad  as  many  other  samples 
to  be  found  in  the  market. 

This  sample,  which  represented  a  direct  importation  from  Con- 
stantinople, came  into  my  hands  a  few  days  ago  for  the  purpose  of 
analysis.  It  consisted  of  several  small  pieces  which  had  apparently 
been  broken  off  large  thick  cakes,  with  the  object  of  obtaining  a 
representative  specimen  of  the  bulk  from  which  they  were  taken. 
These  were  of  a  uniformly  dark  ash-grey  colour,  breaking  easily 
and  presenting  a  resinous,  shiny  black  fracture,  indistinguishable 
Ironi  pure  virgin  guin.  Triturated  in  a  mortar  the  pieces  were  easily 
reduced  to  a  buff' coloured  powder,  somewhat   darker   than   what   is 
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usually  obtained  from  the  virgin  gum.  This  powder  formed  a  very- 
nice  emulsion  with  water,  and  in  other  respects  appeared  quite 
satisfactory.  To  ether  it  yielded  83'8  per  cent,  of  a  nice  amber- 
brown  resin,  and  a  decoction  of  the  residue  when  cooled  was  turned 
blue  by  iodine,  as  is  usually  the  case  with  nearly  all  commercial 
specimens.  The  starch  thus  indicated  was  found  by  the  microscope 
to  be  wh eaten.  So  far  nothing  arose  to  create  suspicion ;  but  on 
examining  the  resin  obtained  by  the  extraction  with  ether,  I  was  at 
once  struck  by  its  peculiar  smell,  which  recalled  the  odour  of  the 
resin  prepared  from  the  root  by  means  of  alcohol,  pharmaceutically 
k7aown  as  scammony  resin.  This  caused  me  to  powder  another 
portion  of  the  sample,  which  on  comparison  with  a  sample  of  true 
virgin  powder,  at  once  revealed  the  presence  of  the  resin  prepared 
from  the  root.  There  is  no  mistaking  the  distinctive  odour  of  this 
resin,  and  its  presence  will  reveal  itself  by  its  very  peculiar  and 
persistent  leatbery  odour,  while  the  true  gum  possesses,  quite  as 
distinctive  a  sour,  cheese-like  odour ;  and  there  is  no  doubt  that 
this  parcel  has  been  made  up  of  some  skillip  scammony  and  resin 
prepared  from  the  root.  It  is  the  first  time  that  I  have  met  with 
this  adulterant,  and  since  my  examination  of  the  parcel  I  have 
learned  that  though  containing  83'8  per  cent,  of  resin,  it  was  offered 
at  four  or  five  shillings  below  the  market  value  of  virgin  gum. 
Samples  are  on  the  table  of  both  the  gum  and  powder,  together  with 
a  sample  of  true  virgin  powder  for  comparison. 


A  vote  of  thanks  was  passed  to  Mr.  Conroy. 


A  paper  was  then  read  entitled — 

ACONITINE   FOR  INTERNAL  ADMINISTRATION. 

By  T.  B.  Groves,  F.C.S. 

From  a  perusal  of  an  article,  "Preparations  of  Aconite,"  in  No.  5, 
vol.  i.,  of  Dr.  Squibb's  Ephemeris,  it  would  appear  that  aconite 
plays  a  more  important  part  in  medication  on  the  other  side  of  the 
Atlantic  than  it  does  in  this  country.  Here  the  admitted  uncer- 
tainty of  action,  both  in  degree  and  kind,  of  the  official  preparations 
of  the  drug  seems  to  have  had  the  effect  of  dismissing  both  drug 
and  preparations  from  the  medical  armoury :  there,  on  the  contrary, 
this  feeling  serves  but  to  stimulate  research  with  the  view  of  pro- 
viding for  medical  practitioners  a  trustworthy  preparation  of  a  drug 
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of  admittedly  high  value.  Pharmacists  cannot  but  feel  greatly 
indebted  to  Dr.  Squibb  for  his  able  article  on  the  subject,  although 
his  conclusions  may  not  meet  with  universal  acceptance.  In  fact, 
it  seems  to  me  that  to  decide,  after  all  the  labour  that  has  been 
expended  on  the  chemistry  of  the  aconite  alkaloids  by  Wright, 
Dequesnel,  and  others,  on  recommending  for  internal  use  a  fluid 
extract  of  a  root  that  varies  so  greatly  in  activity,  is  a  distinct 
retrogression  in  pharmacy  tending  to  render  useless  a  vast  amount 
of  original  research  conducted  with  unusual  care  and  completeness. 
It  is  true  that  Dr.  Squibb  has  indicated  a  method  of  estimating 
by  the  sense  of  taste  the  quality  of  the  root,  but  such  a  method, 
crude  in  extreme  as  it  must  be  in  any  case,  would  be  unable  to  dis- 
tinguish between  roots  differing  widely  in  their  chemistry  and 
physiology,  like  A.  Napellus  and  A.  Ferox.  In  fact,  the  latter, 
owing  to  the  less  amount  of  acrid  resin  it  contains,  would  give  a 
less  marked  result  than  its  less  potent  congener.  It  is  not  pre- 
tended that  the  subject  has  been  exhausted.  New  varieties  of  root 
have  from  time  to  time  made  their  appearance  in  the  market,  and 
though  the  chemist  has  essayed  to  perform  his  part  in  their  exami- 
nation, he  has  not  been  adequately  seconded  by  the  experimental 
physiologist.  The  legal  difficulties  in  the  path  of  inquiry  in  this 
direction  may  well  account  for  the  apparent  and  probably  only 
apparent  lack  of  interest  among  the  medical  profession  in  a  class  of 
remedies  so  potent  for  good  or  evil  as  the  various  alkaloids  of  the 
genus  Aconitum. 

Practically  we  may,  I  think,  limit  our  attention  to  one  species 
only  of  the  toxic  aconites.  A.  Napellus  is  that  which  has,  I  believe, 
been  invariably  ordered  in  the  manufacture  of  what  may  be  termed 
crude  aconite  preparations  for  internal  use,  and  it  is  to  it  that  the 
text-books  refer  when  treating  of  the  physiological  properties  of 
aconite.  Its  alkaloid,  nap-aconitine,  has  been  examined  and  de- 
scribed by  several  experimenters,  so  that  its  identification  when  in 
a  pure  crystalline  condition  is  comparatively  easy.  Moreover,  its 
precise  physiological  action  has  been  studied  by  Dr.  Fraser,  of 
Edinburgh,  who  compared  its  action  with  that  of  fer-aconitine  (the 
so-called  pseudaconitiue  of  Von  Schroff),  who  reported  thereon  to 
the  British  Association  at  the  Bradford  meetiug  in  1873.  His 
results,  which  are  given  in  short  abstract  in  the  Annual  Report, 
point  to  the  necessity  of  discriminating  between  the  two  alkaloids 
when  used  for  internal  administration.  But  can  they  bo  with  cer- 
tainty discriminated  ?  Undoubtedly,  and  it  is  the  more  necessary 
to  take  precautions  in  this  direction,  owing  to  the  fact  which  Wright 
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has  pointed  out,  that  Aconitum  Napellus  yields  both  nap-aconitine 
and  fer-aconitine, — the  latter  in  very  small  proportion,  it  is  true,  but 
still  enough  to  modify  in  a  sensible  degree  the  action  of  its  com- 
panion alkaloid.  That  the  more  powerful  A.  Ferox  has  frequently 
(probably  as  often  as  procurable)  been  employed  for  the  extraction 
of  commercial  aconitine  is  unquestionable.  The  element  of  uncer- 
tainty thus  introduced  has  perhaps  had  much  to  do  with  the  neglect 
with  which  English  practitioners  have  treated  aconitine  as  an 
internal  remedy ;  a  neglect  which  is  seen  to  be  fully  justified  when 
it  can  be  shown  that  of  the  commercial  aconitines,  so-called,  many 
are  wholly  amorphous  and  therefore  indefinite  in  character ;  whilst 
others  are  not  only  so,  but  are  also  contaminated  with  aconite 
alkaloids  without  toxic  properties,  and  of  little  physiological  activity 
of  any  kind. 

Mr.  Cleaver  has  pointed  out  the  source  of  one  such  possible  con- 
taminant in  A.  paniculatum,  which  he  states  yields  an  inert  alkaloid 
identical  with  that  provisionally  named  picraconitine,  which  I 
extracted  in  quantity  from  a  batch  of  so-called  A.  Napellus.  I  at 
first  supposed  it  to  be  identical  with  atisine,  the  alkaloid  of  A. 
Jieterophyllum,  but  I  was  assured  by  Dr.  Broughton,  who  saw  my 
specimens,  that  such  was  not  the  case,  an  opinion  afterwards  borne 
out  by  the  results  of  combustions  carried  out  in  the  laboratory  of 
Dr.  Wright. 

I  would  recommend  to  any  one  setting  about  the  preparation  of 
nap-aconitine  for  internal  administration  to  be  very  careful  in  the 
selection  of  his  roots.  If  possible,  they  should  be  grown  in  this 
country,  with  guarantee  from  the  grower  that  they  are  the  produce 
of  A.  Napellus.  Mr.  Holmes,  will  soon,  I  hope  be  able  to  tell  us 
more  about  the  numerous  varieties  of  this  plant,  and  their  i*elative 
degrees  of  toxicity. 

To  him  we  also  hopefully  look  for  showing  us  how  to  recognise 
them  by  optical  means,  microscopic  or  otherwise,  as  well  as  how  to 
distinguish  between  the  dried  roots  of  A.  Napellus  and  A.  panicu- 
latum. 

Having  obtained  by  following  Stas'  general  method  of  extraction 
the  crude  alkaloids  of  presumably  true  roots,  the  aconitiue  before  it 
can  be  safely  used  for  internal  exhibition  must  be  separated  in  a 
crystalline  condition.  This  is  not  difficult,  but  it  is  wasteful,  if 
such  a  term  can  be  permitted  in  this  connection.  Ordinary  skill 
only  is  required,  helped  by  extraordinary  patience.  As  I  pointed 
out  so  long  ago  as  1866,  the  nitrate  is  the  best  of  its  salts  to  crys- 
tallize, a  fact  I  had  demonstrated  two   years  previously.      I  have 
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never  failed  in  producing  it  in  quantity  averaging,  perhaps,  one 
third  of  the  total  yield  of  alkaloid.  From  the  nitrate  the  pure 
alkaloid  or  any  of  its  salts  can  be  made  without  difficulty. 

It  fortunately  happens  that  the  nitrate  of  fer-aconitine  is  crys- 
tallizable  only  from  a  strongly  acid  solution.  It  is  therefore 
necessarily  excluded  from  the  crop  of  crystals  obtained  from  a 
neutral  or  nearly  neutral  liquid. 

There  remains  the  possible  admixture  of  picraconitine,  the  nitrate 
of  which  crystallizes  in  forms  so  like  those  of  nap-aconitine  that  by 
an  ordinary  observer  they  would  not  be  distinguishable.  Its  bitter- 
ness is  its  most  patent  distinction.  The  poisonous  aconitines  are 
much  less  bitter.  Moreover,  its  comparative  solubility  in  dilute 
ammonia  is  characteristic  ;  so  that  a  nitrate  of  aconitine  that  yielded 
on  precipitation  with  dilute  ammonia  a  proportion  of  alkaloid  much 
less  than  that  due  to  its  centesimal  composition  would  deservedly 
be  suspected.  However,  the  best  test  of  all  would  be  the  physio- 
logical applied  to  each  batch  of  alkaloid  by  a  competent  experimen- 
ter;  and  were  a  series  of  preparations  so  guaranteed  produced  by 
a  house  of  known  reputation,  I  am  confident  that  in  the  course  of 
a  short  time  they  would  be  accepted  by  the  medical  profession  as  a 
valuable  addition  to  the  list  of  heroic  remedies. 


The  President  having  moved  a  vote  of  thanks  to  Mr.  Groves  for 
this  last  contribution  of  his  to  the  literature  of  aconite, 

Dr.  Wright  said  he  could  only  regret  the  retrogressive  action  of 
the  American  Pharmacopoeia  Committee  on  this  question.  Some 
two  or  three  years  ago,  while  the  revision  was  in  progress,  he  was 
applied  to  by  Dr.  Rice,  the  Chairman  of  the  Committee,  to  draw  up 
a  kind  of  precis  of  the  general  chemical  and  physical  characteristics 
of  the  various  aconite  alkaloids  as  far  as  then  known,  and  he  was  in 
hopes  that  the  information  then  extant  would  have  sufficed  to  have 
convinced  the  Committee  that  there  was  quite  a  possibility  and 
practicability  of  having  one  uniform  alkaloidal  preparation  which 
might  be  prescribed,  instead  of  an  uncertain  tincture  such  as  was 
ultimately  adopted.  With  reference  to  another  point,  that  the 
nitrate  of  aconitine  was  a  convenient  sort  of  preparation,  he  should 
say  that  the  hydrobromide  was  almost  as  convenient  for  various 
purposes,  especially  considering  its  sparing  solubility,  and  was  not 
open  to  an  objection  which  nitric  acid  was  open  to,  that  a  certain 
amount  of  decomposition  rendered  further  purification  necessary. 
He  believed  Dr.  Stephenson  was  carrying  out  some  investigations 
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with  regard  to  the  physiological  character  of  the  various  alkaloids, 
for  at  the  time  of  the  Latoson  trial,  he  supplied  him  with  samples 
for  the  purpose,  and  he  hoped  that  before  long  he  would  afford 
some  valuable  light  on  that  subject. 

Mr.  Williams  said  he  could  hardly  say  much  at  so  late  an  hour 
on  this  subject ;  but  he  was  rather  bound  up  to  a  form  of  this 
alkaloid,  namely,  the  amorphous  form,  which  had  been  prepared  and 
used  medicinally  for  upwards  of  fifty  years,  and  with  which  he  had 
been  more  or  less  connected  through  the  late  Mr.  Morson.  He 
could  hardly  agree  with  Mr.  Groves,  that  they  ought  to  change  the 
form,  and  go  to  a  crystallized  article,  his  own  belief  being  that  a 
crystallized  aconitine  was  not  physiologically  so  active  as  the 
aconitine  produced  or  discovered  many  years  ago  by  Dr.  Turnbull. 
He  could  hardly  give  any  opinion  on  Mr.  Groves's  suggestion, 
except  to  say  that  it  was  not  in  accordance  with  his  present  views. 


The  nest  paper  was  on — 

THE   COMPOSITION   OP  EASTON'S   SYRUP. 
By  Robert  H.  Davies,  F.I.C.,  F.C.S.,  and  Emil  B.  Schmidt,  Ph.D. 

During  the  recent  examination  of  some  samples  of  this  syrup, 
the  proportion  of  alkaloid  present  was  found,  in  some  cases,  to 
differ  from  that  prescribed  in  such  a  marked  manner  that  a  more 
detailed  examination  was  undertaken,  with  a  view  of  drawing  the 
attention  of  pharmacists  to  the  variations  of  strength  occurring  in 
this  preparation. 

Easton's  syrup  professes  to  contain  "  about  1  grain  phosphate  of 
iron,  1  grain  phosphate  of  quinia,  and  -^  grain  phosphate  of 
strychnia  in  each  fluid  drachm.  This  statement  is  made  by  Mr. 
Squire,*  and  a  formula  given  for  making  the  syrup  which  is  called, 
"  Dr  Easton's  formula." 

Proportion  of  Quinia  Phosphate. — If  the  directions  given  here  are 
carefully  followed,  the  product  will  measure  between  24  and  24| 
fluid  ounces,  and  will  contain  the  quinia  phosphate  derived  from 
192  grains  of  sulphate.  Approximately,  then,  1  grain  sulphate  of 
quinine  has  been  used  in  the  production  of  one  fluid  drachm  of 
syrup.  The  formula  of  quinia  phosphate  corresponding  to  the 
soluble  or  neutral  sulphate  would  be  (C20  H^No  02)3,  (H3  P04)2. 
We  may  assume  with  a  high  degree  of  probability  that  this  is  the 
phosphate  present.     One  hundred  grains  of  sulphate  would  yield 

*  "  Companion  to  the  British  Pharmacopoeia, "  13th  edition,  p.  148. 
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nearly  87*5  grains  of  phosphate  ;  therefore  under  the  most  favour- 
able circumstances  the  syrup  could  not  contain  more  than  0*875 
grain  of  phosphate  of  quinia  per  fluid  drachm.  The  amount  of  this 
latter  in  a  sample  of  syrup  prepared  in  accordance  with  Dr.  Easton's 
formula,  deduced  from  the  amount  of  alkaloid  extracted,  was  0*814 
grain  per  fluid  drachm,  that  is,  6' 51  grains  per  fluid  ounce  ;  whereas 
in  various  other  samples  of  commerce  the  amount  of  phosphate  of 
quinia  was  as  follows  : — 

Sample  of  Syrup. 
Grains  of  Phosph.  of  Quin.  per  fluid  oz. : — 
A.  B.  C.  D.  E.  F.  G.  H.  J.  N.      Own.  Theory. 

1-57     7-83     6-54     6-58     4-95     3-15     5-80     7-13     2-72    4-59    6-51     6-87 

A  certain  sample,  which  was  prepared  in  accordance  with  the 
Pharmacopoeia  of  the  United  States,  yielded  alkaloid  corresponding 
to  8'56  grains  quinia  phosphate  per  fluid  ounce. 

Mode  of  Estimation. — 10  c.c.  of  the  syrup  were  mixed,  in  a  sepa- 
rating funnel,  with  20  c.c.  dist.  water,  3  c.c.  liq.  ammon.  fort, 
added,  and,  after  shaking,  25  cc.  of  a  mixture  of  equal  volumes 
of  chloroform  and  ether,  and  the  whole  agitated  for  three  or  four 
minutes.  After  complete  separation  of  the  aqueous  and  chloro- 
formic  solutions,  the  latter  was  drawn  off,  and  passed  through  a 
small  dry  filter  into  a  weighed  beaker.  When  this  treatment  had 
been  repeated  with  20  c.c.  of  the  ether-chloroform  mixture  to 
extract  any  remaining  alkaloid,  the  united  ethereal  liquids  were 
evaporated  by  immersing  the  beaker  into  a  warm  water-bath.  The 
residue  was  finally  dried  in  the  air-bath  at  100°  C,  and  weighed. 

The  residual  alkaloid  should  be  resinoid  in  chai'acter  ;  if  crystal- 
line, it  is  highly  probable  that  the  quinine  employed  was  contamin- 
ated with  other  alkaloids.  When  dried  at  100°  C,  it  should  weigh 
0*128  gram,  of  which  00057  gram  is  to  be  deducted  for  strychnia, 
leaving  0*1223  gram  from  10  c.c.  syrup,  which  corresponds  to  6*51 
grains  of  phosphate  of  quinia  per  fluid  ounce,  the  quantity  which 
was  experimentally  obtained  from  a  carefully  and  freshly  prepared 
sample  of  syrup.  The  alkaloid  extracted  from  the  same  commercial 
specimens  varied  from  0  034  gram  to  0152  gram  per  10  c.c,  the 
theoretical  yield  being  01 35  gram  per  10  c.c. 

Proportion  of  Ferrous  Phosphate. — In  producing  the  24  fluid 
ounces  of  syrup  by  Dr.  Easton's  formula,  we  are  directed  to  decom- 
pose 300  grains  sulphate  of  iron  with  360  grains  phosphate  of 
soda.  Mr.  Squire  mentions  that  the  quantity  of  sodium  phosphate 
is  not  sufficient  to  precipitate  the  whole  of  the  iron.  As  a  matter 
of  fact,  if  the  300  grains  were  entirely  converted  into   phosphate, 
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they  would  only  form  128  grains  of  ferrous  phosphate,  Fe3,  2  P  04, 
which  would  give  a  maximum  of  5~  grains  per  fluid  ounce,  instead 
of  the  8  grains  as  given  in  the  formula.  But  even  that  amount 
of  5^  grains  per  fluid  ounce  is  most  probably  not  reached,  since  in 
the  process  of  decomposition  a  quantity  of  sulphuric  acid  becomes 
liberated,  which  doubtless  prevents  a  portion  of  the  ferrous  phos- 
phate from  being  precipitated. 

Mode  of  Estimation. — We  have  not  succeeded  so  far  in  separating 
iron  in  the  ferrous  condition  from  any  that  may  be  present  in  the 
ferric  state.  The  results  given  as  ferrous  phosphate  assume  that 
the  whole  of  the  iron  present  is  present  as  this  salt. 

Five  c.c.  of  the  syrup  are  evaporated  on  a  water-bath  in  a 
platinum  dish,  then  carefully  incinerated,  the  ash  extracted  with 
hot  hydrochloric  acid,  and  washed  on  a  filter  ;  the  ferric  chloride 
in  the  hot  filtrate  is  reduced  by  solution  of  stannous  chloride,  which 
is  added  until  the  solution  becomes  colourless.  Excess  of  this 
reagent  is  removed  by  the  addition  of  mercuric  chloride,  and  the 
amount  of  ferrous  salt  determined  by  titrating  with  a  half  deci- 
normal  solution  of  potassium  bichromate. 

The  amount  of  iron  present  in  the  samples  examined  would  be 
equivalent  to  the  following  proportions  of  ferrous  phosphate : — 

Sample. 
Grains  of  Ferrous  Phosph.  per  fluid  oz. : — 

A.  B.  C.  D.         E.         P.         H.  J.      Own  Theory. 

0-97     1-99     12-32     8-46     7-2     8-72     6-89     8-72     4-7     5-3 

The  amount  present  theoretically  is  5'3  grains,  and  that  found  in 
the  sample  made  by  us  was  4"  7  grains  per  fluid  ounce. 

Proportion  of  Strychnine. — The  small  proportion  in  which  stiych- 
nine  is  present  in  this  preparation,  rendered  it  necessary  to  depart 
from  the  usual  mode  of  extracting  and  weighing  the  alkaloid.  We 
had  recourse  therefore  to  a  colorimetric  method  for  the  approxi- 
mate estimation  of  this  alkaloid  when  it  is  present  in  very  small 
quantity. 

The  alkaloidal  residue  from  10  c.c.  of  syrup  was  dissolved  in 
31  "25  c.c.  of  water  acidulated  with  sulphuric  acid,  1  c.c.  normal 
acid  was  employed,  and  5  drops  of  this  solution  were  added  to  4 
c.c.  of  concentrated  sulphuric  acid  tinted  yellow  with  potassium 
bichromate.  The  depth  of  colour  produced  after  standing  five 
minutes  was  then  compared  with  the  colour  produced  by  known 
quantities  of  very  dilute  solution  of  strychnia  of  known  strength  in 
the  same  sulphuric  acid  coloured  with  bichromate. 

This  method   was   devised  about  two  years  ago  by  Mr.   Oscar 
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Eckenstein,  in  conjunction  with  one  of  us.  By  operating  as  above 
it  is  possible  to  detect  strychnine  in  one  drop  of  a  solution  of 
strychnine  one-fiftieth  the  strength  of  the  official  liquor  strychniae ; 
that  is,  containing  1  of  strychnine  in  5,500  about.  As  a  quantita- 
tive method  it  leaves  much  to  be  desired. 

The  results  yielded  led  to  the  following  conclusion  : — 

Sample. 
Grains  of  Strychnine  in  4  fluid  oz.  :— 
A.        B.       C.  D.  E.  F.  G.  H.         J.  N.         Own.    Theory. 

1-1-2     3     -8-1     -6--8     -8-1     -6--8     -6--8     1-2     -6--8     -6--8        -8  1 

The  sample  prepared  by  us  showed  '8  grain  in  4  fluid  ounces; 
by  this  test  theoretically  1  grain  should  be  found  in  this  quantity. 

In  connection  with  these  results  it  must  be  borne  in  mind  that 
the  method  as  a  quantitative  one  is  only  approximately  correct. 

The  only  sample  with  which  we  would  find  fault  on  account  of 
the  strychnine  is  sample  B.,  where  it  would  appear  that  about  three 
times  the  amount  is  present  that  ought  to  be  found. 

Phosphoric  Acid. — Qualitative  testing  for  sulphates  having  shown 
that  these  were  not  present  in  any  case  in  more  than  traces,  and 
chlorides  being  proved  absent,  the  total  free  acid  was  estimated  by 
means  of  volumetric  solution  of  soda,  and  the  proportion  which 
might  be  considered  to  be  in  combination  with  the  alkaloids  present 
having  been  added,  the  whole  calculated  as  phosphoric  acid. 

A  singular  circumstance  is  to  be  observed  in  effecting  this  esti- 
mation :  when  about  five-sixths  of  the  soda  solution  necessary  has 
been  added,  and  indeed,  from  this  period  until  the  end  of  the 
operation,  the  liquid  distinctly  reddens  blue  litmus  paper,  and  at 
the  same  time  colours  red  litmus  paper  blue.  To  the  blue  paper 
the  liquid  behaves  as  an  acid  solution,  whilst  to  the  red  paper  it  is 
alkaline  in  character  with  almost  equal  distinctness.  It  is  imprac- 
ticable to  employ  a  solution  of  litmus,  and,  using  litmus  paper,  the 
operation  may  be  considered  finished  when  both  colours  undergo, 
as  far  as  possible,  the  same  amount  of  modification. 

Ten  c.c.  of  the  sample   diluted  to  50   c.c.  required  from  4  to  11 
c.c.  of  normal  solution  of  soda ;   this  corresponded  to  the  following 
proportions  of  phosphoric  acid  present : — 
Sample. 
Grains  Phosphoric  Acid  in  1  fluid  oz. : — 
A.        B.         C.  D.  K.  F.  G.  H.  J.        Own.  Theory. 

19-36    20    33-56    46-24    49-24    43-44    48-24    46-6     4776    37-08    38 

A  sample  made  by  us  yielded  37(38  grains  per  fluid  ounce,  and 
the  theoretical  amount  is  38  grains. 

The   results  given   above,  together  with   the  specific  gravity  of 
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each  sample,  have  heen  tabulated  for  convenience.  The  samples 
examined  were  obtained  in  the  ordinary  way  of  business  from 
makers  or  retail  dealers.  In  our  opinion  their  varied  composition 
points  conclusively  to  the  desirability  of  some  official  and  authorita- 
tive formula  for  the  manufacture  of  this  important  preparation. 


A  vote  of  thanks  having  been  carried  to  Mr.  Davies, 
Mr.  Plowman  said  it  appeared  from  the  perusal  of  this  paper 
that  no  method  had  been  proposed  for  separating  the  cinchona 
alkaloids  one  from  the  other.  The  residue  from  the  mixture  of 
chloroform  and  ether  had  been  taken  as  pure  quinia,  and  this 
seemed  to  him  to  be  a  serious  blemish  in  the  paper. 


The  next  paper  was  on — 

THE  ODOROUS  PRINCIPLE  OF  HENBANE  LEAF. 
By  A.  W.  Gerrard,  F.C.S. 

A  few  years  ago  some  fiesh  henbane  leaves  I  received  particularly 
attracted  my  attention  by  their  unusually  strong  but  very  character- 
istic odour.  As  nothing  appeared  to  be  known  or  published  con- 
cerning this  odorous  body,  I  felt  a  desire  to  attempt  its  extraction 
and  investigate  its  characters.  The  leaves  being  required  for  the 
preparation  of  hyoscyamine,  I  could  not  follow  the  usual  method 
of  distillation,  for  fear  of  injury  to  the  alkaloid  ;  so  I  attempted  the 
separation  of  the  odorous  principle  by  the  following  process,  which 
proved  a  success. 

Process  of  Extraction. — The  leaves  in  separate  portions  were 
washed  in  about  a  litre  of  ether  until  ten  pounds  had  been  treated  ; 
this  yielded  a  chlorophyll  coloured  fluid,  which  was  allowed  to 
spontaneously  evaporate,  giving  as  a  residue  a  semi-fluid  green 
extract.  The  extract  washed  with  water  to  remove  adhering  alkaloid 
or  other  matters  was  set  aside.  After  the  lapse  of  some  months  the 
extract  was  noticed  to  have  deposited  some  crystals  of  brilliant 
irridescence,  likewise  some  granular  matter.  Deposition  was  al- 
lowed to  continue  until  it  appeared  arrested.  The  solid  matters 
were  now  separated  by  straining  and  gentle  pressure,  and  the  soft 
residue  purified  by  several  solutions  in  and  separations  from  ether. 
In  this  way  I  obtained  26  grams  of  substance,  which  on  examina- 
tion proved  to  be  the  odorous  principle  of  henbane. 

Properties. — It  forms  a  pale  yellow,  unctuous,  semi-crystalline 
mass,  having  the  appearance  of  a  stearoptcn.     Its  odour  was  that 
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of  henbane,  at  the  same  time  suggestive  of  butyric  acid.  Its  re- 
action to  litmus  was  acid,  taste  acid  and  slightly  acrid  ;  like  many 
essential  oils  its  vapour  exercised  a  bleaching  action  on  cork. 
It  was  freely  soluble  in  alcohol,  ether,  chloroform,  and  carbon  disul- 
phide.  Heated,  it  fused  and  volatilized  ;  its  vapour  burnt  with  a 
yellow,  smoky  flame,  leaving  a  slight  carbonaceous  residue,  which 
entirely  disappeared  on  further  heating.  Examined  with  a  lens, 
numerous  crystalline  plates  were  observed.  It  was  heavier  than 
water ;  its  sp.  gr.  taken  by  floating  in  sulphate  of  magnesium  was 
found  to  be  1061.  With  strong  sulphuric  acid  it  gave  a  brown 
colour;  strong  nitric  acid  did  not  appear  to  affect  it. 

My  suspicions  from  its  odour  were  that  this  body  might  be  an 
ether  or  compound  of  butyric  acid.  A  portion  was  saponified  with 
soda,  then  treated  with  hydrochloric  acid  in  excess ;  the  clear  acid 
solution  on  separation  smelt  strongly  of  butyric  acid,  and  gave, 
when  neutralized  and  treated  with  cupric  sulphate,  the  green  pre- 
cipitate characteristic  of  cupric  butyrate.  The  foregoing  characters 
give  evidence  that  the  odorous  principle  of  henbane  is  a  butyric 
ether,  or  it  may  be  a  butyrin,  several  of  which  are  described  in 
Watts'  "  Dictionary  of  Chemistry  "  as  having  properties  in  general 
with  the  body  I  have  obtained. 

In  addition  to  the  odorous  principle,  I  found  in  the  ether  residue 
some  fixed  fat  and  a  pungent  tasting  resin. 

Practical  Bearing  on  the  Pharmacy  of  Tincture  of  Henbwie. — It 
is  well  known  that  some  tinctures  of  henbane  give  a  turbidity  when 
diluted  with  water,  whilst  others  do  not ;  also  that  the  tincture 
gradually  loses  its  green  colour,  forming  a  dark  deposit.  As  re- 
gards the  former,  it  has  been  stated  that  the  difference  is  due  to 
the  use  of  annual  and  biennial  henbanes,  a  tincture  of  the  latter 
only  giving  turbidity.  This  statement  is  not  the  fact,  as  I  have 
found  the  tincture  from  both  varieties  when  freshly  made  equally 
give  turbidity ;  it  is  true  that  a  difference  is  sometimes  observed, 
and  may  be  attributable  to  the  period  at  which  the  plant  has  been 
gathered,  and  the  extent  to  which  the  odorous  principle  and  fat 
has  developed.  Many  samples  of  tincture  of  henbane  almost 
entirely  lose  their  property  of  becoming  turbid  with  water ;  this  is 
generally  the  result  of  age,  for  such  a  tincture  will  be  found  to 
have  lost  its  original  green  colour  and  changed  to  a  brown,  with 
formation  of  the  usual  dark  deposit.  Thus  deposition  aud  disap- 
pearance of  turbidity  are  simultaneous  and  proportionate.  As  to 
the  nature  of  the  deposit  in  the  tincture,  I  believe,  if  examined,  it 
will  be  found  to  consist  of  a  mixture  of  odorous  principle,  fat,  and 

P  P 
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chlorophyll,  the  separation  of  which  is  slowly  effected  by  the  agency 
of  the  water  in  the  proof  spirit ;  if  this  be  so,  then  it  is  an  argument 
for  the  use  of  a  stronger  alcohol  in  making  tincture  of  henbane. 


A  vote  of  thanks  was  passed  to  Mr.  Gerrard. 


The  last  paper  read  was  entitled — 

SUGGESTIONS  FOR  COMBINATIONS  OF  COLLODION. 
Br  J.  B.  Barnes,  F.C.S.,  Pharmaceutical  Chemist. 

Having  witnessed  the  good  effects  of  the  compound  solution  of 
salicylic  acid  and  collodion  when  applied  to  corns  as  recommended 
by  Dr.  Traill  Green,*  I  am  disposed  to  believe  that  the  use  of  col- 
lodion as  a  medium  for  the  topical  application  of  several  other 
substances  might  be  advantageously  extended ;  already  we  are 
familiar  with  such  preparations  as  collodion  epispasticum  and  col- 
lodion stypticum,  for  which  Mr.  Martindale,  in  the  "  Extoa  Phar- 
macopoeia," gives  formula?  as  well  as  for  collodium  c.  oleo  crotonis, 
collodium  iodi,  and  collodium  iodoformi. 

The  advantages  of  combinations  of  collodion  are  that,  unlike 
ointments,  they  remain  fixed  for  some  time  to  the  part  applied,  and 
are  cleanly.  It  remains,  however,  to  be  proved  whether  the  reme- 
dial effects  of  the  several  substances  in  combination  with  it  will  be 
obtained ;  collodion  must  retard  the  action  more  or  less  of  all  of 
them,  but  at  the  same  time  it  is  reasonable  to  expect  some  of  those 
under  consideration  may  be  found  useful.  It  is  not  for  the  phar- 
macist to  determine  the  strength  of  such  combinations, — that  has 
to  be  decided  by  the  prescriber, — but  it  is  within  the  province  of 
the  former  to  discover  by  experiment  the  pi"oportions  suitable  for 
combination. 

I  find  when  wood  tar  is  mixed  in  the  proportion  of  1  drachm  by 
weight  with  4  of  collodion  a  perfect  solution  is  effected,  which, 
when  applied  to  the  body,  dries  quickly  and  leaves  a  smooth  cover- 
ing. 

Coal  tar  collodion  may  also  be  prepared  by  mixing,  in  the  same 
proportions,  an  alcoholic  extract  of  coal  tar  of  the  consistence  of 
syrup  with  collodion ;  it  is  fluorescent  in  appearance,  and  forms  a 
good  covering  when  applied  to  the  skin.     The  addition  of  30  grains 

*  Pharm.  Journal,  April  28th,  1883,  p.  884. 
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of  iodine  to  the  fluid  ounce  of  either  of  these  preparations  does  not 
affect  its  consistency  or  adhering  properties. 

Oleum  picis  juniperi,  when  mixed  in  the  proportion  of  1  by 
weight  to  5  of  collodion,  dissolves  and  forms  an  application  which 
when  applied  to  the  skin  dries  quickly,  leaving  a  good  covering. 

Oil  of  gurgun,  in  the  proportion  of  1  by  weight  to  3  or  4  parts 
of  collodion,  also  dissolves  and  forms  a  good  varnish. 

Oleic  acid  and  Peruvian  balsam,  each  in  proportion  of  1  by 
weight  to  4  of  collodion,  form  good  varnishes  when  applied  to  the 
skin,  which  require  ether  to  remove  them. 

The  following  also  form  suitable  combinations  for  painting  on 
the  skin,  adhere  firmly,  and  do  not  crack.  Glacial  acetic  acid,  1 
part  by  weight ;  flexible  collodion,  4  parts  ;  carbolic  acid,  in  crystals, 
1  part  to  4  of  flexible  collodion  ;  creasote,  1  part  by  weight  to  7 ; 
and  essential  oil  of  mustard,  1  part  by  weight  to  7  of  flexible  col- 
lodion. 

Belladonna  collodion  may  be  prepared  by  macerating  60  grains 
of  the  alcoholic  extract  in  a  fluid  ounce  of  flexible  collodion  for 
twenty-four  hours  and  decanting  the  clear  liquid ;  when  spread 
upon  the  body  it  leaves  a  smooth  surface. 

Aconitia,  atropia,  hyoscyamia,  and  veratria  dissolve  very  readily 
in  collodion,  the  latter  alkaloid  in  the  proportion  of  8  grains  to  7 
fluid  drachms  of  flexible  collodion  and  1  fluid  drachm  of  oleic  acid, 
when  applied  to  the  skin  leaves  a  smooth  covering,  which  does  not 
rub  off. 

Morphia  does  not  dissolve  in  collodion,  but  when  in  combination 
with  oleic  acid  it  does  ;  5  or  10  grains  in  a  fluid  drachm  of  the  acid 
with  7  drachms  of  flexible  collodion  forms  a  covering  which  adheres 
firmly  to  the  skin. 

Ammoniated  mercury,  iodide  of  lead,  and  precipitated  sulphur, 
each  of  them  mixed  with  flexible  collodion  in  the  proportion  of  1 
drachm  to  7  and  4  or  5  drops  of  castor  oil,  form  mixtures  which 
adhere  firmly  to  the  skin. 

Oleate  of  mercury  mixed  with  collodion  in  the  proportion  of  1 
to  4,  when  extended  on  the  surface  of  the  body,  leaves  a  smooth 
almost  transparent  covering. 

In  the  preparation  of  the  oleate  1320  grains  of  oleic  acid  were 
diluted  with  three  volumes  of  ether ;  420  grains  of  dry  binoxide  of 
mercury  was  added,  and  the  mixture  shaken  occasionally  for  four 
days  until  the  orange  colour  of  the  binoxide  had  disappeared  ;  the 
white  creamy  compound  was  allowed  to  evaporate  without  the 
application  of  heat.     The  dilution  of  the  oleic  acid  with  ether  pre- 
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Tents  caking,  the  oleate  of  mercury  so  obtained  is  of  a  yellowish- 
white  colour,  of  the  consistence  of  vaseline. 

Oleate  of  zinc  mixed  in  the  proportion  of  1  part  to  4  of  collodion 
forms  a  convenient  mixture  for  topical  application. 

Iodide  of  cadmium  dissolves  in  the  flexible  collodion ;  1  drachm 
mixed  with  7  fluid  drachms  of  the  collodion  and  4  drops  of  castor 
oil,  gives  a  colourless  bright  solution,  which,  when  painted  on  the 
skin,  leaves  a  smooth  white  covering. 

I  have  not  been  successful  in  preparing  a  smooth,  transparent 
collodion  of  iodide  of  sulphur.  The  iodine  dissolves  out  and  the 
sulphur  subsides,  50  grains  of  iodide  of  sulphur  treated  with  ether 
yielded  10  grains  of  sulphur,  the  exact  proportion  given  in  the 
Pharmacopoeia,  obtainable  when  50  grains  of  the  iodide  is  boiled 
with  water  and  the  iodine  driven  off. 

My  sample  of  this  substance  obtained  from  a  firm  of  well-known 
manufacturing  chemists  was  now  mixed  in  the  proportion  of  1  to  60 
of  glycerine,  it  appeared  to  dissolve,  but  the  sulphur  gradually 
subsided. 


A  vote  of  thanks  was  passed  to  Mr.  Barnes. 


GENERAL  BUSINESS. 

Mr.  Plowman  said  he  rose  to  perform  a  very  pleasant  task.  It 
was  hardly  necessary  to  inform  the  members  of  the  Conference  that 
through  the  generosity  of  Mr.  Thomas  Hyde  Hills  a  fund  had  been 
provided  for  giving  a  number  of  books  to  be  presented  to  the  Asso- 
ciations of  those  towns  where  the  Conference  might  meet  from  time 
to  time.  In  the  case  of  Southport  there  had  been,  up  to  the  present 
time,  no  Association,  and  hence  some  little  difficulty  arose ;  but 
after  correspondence  between  the  honorary  general  secretaries  acting 
for  the  Executive  Committee  and  the  Southport  authorities,  it  was 
decided  that  the  books  should  be  granted  on  condition  that  they 
should  be  taken  care  of  by  the  local  secretary  of  the  Pharmaceutical 
Society  for  the  time  being,  and  that  they  should  form  the  nucleus 
of  a  library.  The  books  were  now  on  the  table  for  formal  presenta- 
tion to  Mr.  Ashton,  and  he  could  only  express  a  hope  that  the 
library  would  grow  as  rapidly  and  with  the  same  signs  of  perma- 
nence as  the  town  of  Southport.  He  must  add  that  besides  the 
Bell  and  Hills  gift  were  two  volumes  given  by  Mr.  Thomas  Hanbury 
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in  memory  of  his  brother,    Mr.  Daniel  Hanbury,  namely,   "  The 
Science  Papers,"  and  "  Pharmacographia." 

Mr.  Ashton,  on  behalf  of  the  phaimiacists  of  Southport,  begged 
to  heartily  thank  the  committee  and  trustees  of  the  fund  for  this 
gift.  According  to  the  arrangements  made  there  was  every  pros- 
pect that  in  a  little  time  the  number  of  books  would  be  considerably 
augmented,  and  he  was  sure  they  would  be  much  appreciated  by 
the  chemists  of  Southnort. 


Place  of  Meeting  for  1884 

Mr.  Benger  said  the  members  were  aware  that  it  was  the  custom 
of  the  Conference  to  accompany  the  British  Association  to  its 
various  places  of  meeting.  They  would  also  remember  that  last 
year,  when  it  was  decided  the  British  Association  should  go  to 
Canada  next  year,  it  was  felt  that  it  would  not  be  wise  to  attempt 
to  follow  them  on  that  occasion.  Hearing  of  this,  the  chemists  of 
Aberdeen  and  the  North  of  Scotland  forwarded  a  cordial  invitation 
to  go  there  next  year.  A  good  deal  of  correspondence  took  place 
and  arrangements  were  almost  completed,  but  within  the  last  few 
days  a  new  aspect  of  affairs  had  arisen.  The  British  Association,  it 
was  understood,  would  probably  go  to  Aberdeen  in  1885,  and  under 
those  circumstances,  the  Aberdeen  chemists  had  withdrawn  tem- 
porarily their  invitation,  so  as  to  give  the  Pharmaceutical  Conference 
an  opportunity  of  accompanying  the  British  Association  when  it  did 
go  there.  They  were  not,  however,  left  homeless.  The  President 
had  previously  had  some  correspondence  with  a  gentleman  in  the 
South  of  England,  and  having  heard  that  they  were  now  open,  he 
had  sent  in  the  name  of  the  chemists  of  Hastings  and  St.  Leonards 
a  very  cordial  invitation  to  the  Conference  to  meet  there  next  year. 
Having  read  the  letter  of  invitation,  Mr.  Benger  concluded  by  mov- 
ing that  this  cordial  invitation  be  as  cordially  accepted,  and  he 
hoped  that  the  meeting  might  prove  as  satisfactory  in  the  South  of 
England  as  the  present  one  had  in  the  North. 

Dr.  Quinlan  seconded  the  proposition. 

The  President,  in  putting  the  resolution,  explained  that  the  invi- 
tation was  quite  spontaneous ;  it  had  been  made  to  him  privately 
some  two  months  ago,  but  it  was  then  held  in  abeyance  owing  to 
the  expectation  that  they  would  go  elsewhere.  It  had  now  been 
renewed  in  the  cordial  spirit  which  they  had  heard  from  the  letter. 

The  resolution  was  carried  unanimously. 
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Election  of  Officers. 

The  President  said  the  Executive  Committee  had  now  to  present 
the  list  of  suggested  names  of  officers  for  the  ensuing  year.  As  he 
had  before  stated,  the  Committee,  had  done  its  best  to  select  the 
names  of  those  who  would  be  likely  best  to  serve  the  Conference, 
but  at  the  same  time  any  member  was  quite  at  liberty  to  suggest 
any  other  names. 

Mr.  Benger  explained  that  one  or  two  blanks  were  left  for  local 
officers  who  would  be  appointed  by  the  Executive  Committee  later 
on,  if  that  met  the  approval  of  members. 

A  resolution  was  accordingly  passed  unanimously,  entrusting  to 
the  Executive  Committee  the  duty  of  appointing  local  officers  for 
the  ensuing  year. 

The  list  of  names  suggested  having  been  read,  Mr.  Nesbit  and 
Mr.  Chipperfield  were  appointed  to  act  as  scrutineers. 

Mr.  Stephenson  (Edinburgh)  then  moved : — 

"That  the  cordial  thanks  of  the  non-resident  members  of  the 
British  Pharmaceutical  Conference  be  given  to  the  Local 
Committee,  and  especially  to  Messrs.  Radley,  Ashton,  Ball, 
and  Kershaw,  for  the  very  successful  manner  in  which  the 
various  arrangements  connected  with  the  Southport  visit 
have  been  carried  out." 

He  was  sure  the  Executive  Committee  had  correctly  gauged  the 
feelings  of  the  meeting  in  giving  priority  to  this  resolution,  and 
possibly  the  same  feelings  of  propriety  had  influenced  them  in  as- 
signing it  to  his  hands,  he  being  a  comparative  stranger  among  the 
non-resident  visitors.  The  welcome  they  had  received  from  the 
pharmacists  of  Southport,  the  kindness  and  hospitality  which  they 
had  experienced  and  further  expected  to  experience,  were  so  marked 
that  it  was  quite  unnecessary  to  say  a  single  word  in  support  of  the 
resolution.  The  members  of  the  different  localities  where  the  Con- 
ference met  seemed  to  vie  with  each  other  in  hospitality,  so  that  it 
would  be  a  difficult  matter  for  any  town  to  surpass  previous  efforts; 
but  without  making  any  invidious  comparisons,  he  might  express 
his  own  feelings  that  the  Southport  people  had  quite  held  their 
own,  and  it  must  be  very  gratifying  to  them  to  know  that  this  had 
been  without  exception  the  most  successful  meeting  in  point  of 
numbers  which  the  Conference  had  yet  held. 
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Mr.  Tailor  had  the  greatest  pleasure  in  seconding  the  resolution 
so  ably  moved  by  Mr.  Stephenson. 

Mr.  Benger  said  he  had  had  rather  special  opportunities  of  com- 
ing in  contact  with  members  of  the  Committee,  having  had  occa- 
sion to  visit  Southport  several  times  during  the  past  year.  He 
could  only  say  that  so  far  from  having  to  use  any  influence  he  might 
possess  in  the  way  of  stimulus,  he  had  rather  to  act  like  the  guard 
at  the  tail  of  a  train,  and  endeavour  occasionally  to  put  on  the 
brake ;  however,  he  must  say  that  the  brake  did  not  act  very  well. 
It  would  have  been  a  hard  thing  to  check  the  generous  enthusiasm 
of  the  Local  Committee  and  their  friends. 

The  President  said  not  only  as  President,  but  as  one  who  had 
been  in  the  town  several  days  before  the  meeting  commenced,  be 
had  seen  something  of  the  work  of  the  Local  Committee.  He  had 
been  struck  with  the  admirable  organization,  great  enthusiasm,  and 
entire  heartiness  with  which  the  local  members  of  the  Conference 
had  thrown  themselves  into  the  work  of  entertaining  the  visiting 
members. 

The  motion  having  been  carried  unanimously, 

Mr.  Radlet  (Chairman  of  the  Local  Committee),  begged  to 
thank  the  members  for  the  handsome  compliment  which  had  been 
paid  them.  It  was  their  great  wish  that  the  Conference  should 
have  a  hearty  reception,  and  it  would  be  a  very  pleasant  reflection 
that  their  efforts  had  been  so  much  appreciated.  One  great  advan- 
tage which  arose  out  of  these  Conferences  was  the  very  pleasant 
meetings  of  the  Committee  which  had  taken  place,  and  the  intro- 
duction of  brethren  from  neighbouring  towns  to  each  other.  He 
trusted  this  would  be  the  starting-point  of  a  local  association,  which 
might  become  very  powerful  for  good  in  the  future. 

Mr.  Ashton  (Local  Secretary)  said  it  had  been  a  labour  of  love 
to  all  the  Committee.  They  had  had  many  pleasant  meetings  to- 
gether, everything  had  gone  on  straightforwardly,  and  he  was  quite 
certain  that  it  had  been  the  means  of  bringing  together  some 
gentlemen  who  were  not  in  the  habit  of  meeting  before,  and  that 
the  same  kindly  feeling  was  engendered  in  every  place  which  the 
Conference  visited. 

(The  scrutineers  here  returned  and  announced  that  the  election 
was  unanimous,  only  one  paper  having  been  slightly  altered,  and 
that  not  to  erase  any  gentleman's  name,  but  to  suggest  an  alteration 
in  his  position.) 
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Officers  for  1883-84. 

The  following  was  the  list  of  officers  elected : — 

President— J.  Williams,  F.I.C.,  F.C.S. 

Vice-Presidents. — M.  Carteighe,  F.I.C.,  F.C.S. ,  London;  J.  R. 
Young,  Edinburgh ;   S.  R.  Atkins. 

Treasurer. — C.  Ekin,  F.C.S.,  Hounslow. 

Honorary  General  Secretaries. — F.  Baden  Benger,  F.C.S.,  Man- 
chester;  S.  Plowman,  F.I.C.,  London. 

Other  Members  of  Executive  Committee. — J.  Borland,  F.C.S., 
F.R.M.S.,  Kilmarnock;  J.  C.  C.  Payne,  Belfast;  W.  A.  H.  Naylor, 
F.C.S.,  London;  W.  V.  Radley,  Southport;  W.  Hills,  F.C.S., 
London  ;  G.  S.  Taylor,  F.C.S.,  London ;  J.  C.  Thresh,  D.Sc,  F.C.S., 
Buxton  ;  J.  B.  Stephenson,  Edinburgh. 

Auditor. — T.  H.  Sykes,  Southport. 

Mr.  Brunker  said  that  whilst  fully  concurring  in  the  vote  of 
thanks  which  had  been  passed  to  the  Local  Committee,  he  felt  that 
the  visiting  members  would  be  guilty  of  a  great  omission  if  they 
wei*e  not  to  express  their  cordial  thanks  to  the  public  bodies  which 
had  done  so  much  for  the  entertainment  of  the  visitors.  He  would, 
therefore,  propose — ■ 

"  That  the  best  thanks  of  this  meeting  be  given  to  the  Chair- 
man (Ed.  Holden,  Esq.),  the  Directors,  and  the  Manager 
(Mr.  Howorth),  of  the  Victoria  Baths  Company  for  their 
kindness  in  giving  a  special  swimming  entertainment  to 
members  of  the  Conference.  Also  to  the  Chairman  (Ed. 
Holden,  Esq.),  the  Directors,  and  the  Manager  (Mr. 
Nightingale)  of  the  Glaciarium  Company,  for  granting 
admission  to  the  Glaciarium  and  allowing  members  to 
inspect  the  works." 

Mr.  Naylor  seconded  the  resolution,  which  was  carried  un- 
animously. 

Mr.  Jonx  Williams  moved  the  next  resolution,  viz  : — 

"  That  the  hearty  thanks  of  the  Conference  be  accorded  to  the 
President  for  the  very  able  and  courteous  manner  in  which 
he  has  conducted  the  business  of  the  meeting." 

If  ho  were  to  say  what  he  should  like,  and  perhaps  ought,   to  say 
in  support  of  this  resolution,  he  should  require  a  considerable  time 
but  at  that  late  hour  he  felt  sure  he  should  best  serve  the  interests 
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and  consult  the  feelings  of  the  meeting  by  not  attempting  to  say- 
much.  He  must  say  one  thing,  however,  that  so  ably  had  the 
President  conducted  the  business  of  the  Conference,  and  so  much 
were  they  indebted  to  him  for  the  admirable  discourse  which  he 
had  delivered,  that  it  made  one  tremble  to  think  that  whoever 
followed  him  must  inevitably  by  comparison  fail.  For  himself,  he 
should  have  to  throw  himself  on  the  indulgence  of  the  members, 
and  could  hardly  hope  in  any  way  to  emulate  the  admirable  per- 
formance of  the  President. 

Mr.  A.  H.  Mason  said  the  resolution  really  did  not  require  a 
seconder,  but  simply  as  a  matter  of  form  he  would  add  a  word  or 
two.  They  were  not  only  indebted  to  Professor  Attfield  for  the 
ability  with  which  he  had  presided  over  the  meetings,  but,  as  Mr. 
Williams  had  said,  for  the  two  able  addresses  which  he  had 
delivered.  Most  of  them  would  feel  that  it  might  have  been  more 
congenial  to  the  tastes  of  Professor  Attfield  to  deliver  addresses 
having  a  more  scientific  aspect ;  but  he  had  sacrificed  his  own  feelings 
and  considered  only  the  position  of  the  members  at  large  in  giving 
these  two  discourses  on  the  relations  of  pharmacy  to  the  State, 
and  the  relations  of  the  State  to  pharmacy.  When  Mr.  Kershaw 
moved  a  vote  of  thanks  to  Professor  Attfield  the  other  day,  a  hint 
which  he  took  upon  himself  to  ask  the  meeting  to  endorse  was  most 
enthusiastically  received,  viz.,  that  a  copy  of  these  addresses  might 
be  disti'ibuted  to  every  member  of  Parliament.  If  it  were  necessary 
that  a  resolution  should  be  passed  authorizing  the  incoming 
executive  to  undertake  that  work,  he  was  sure  it  would  receive 
cordial  approval,  but  that  would  not  be  necessary  if  the  members 
showed  their  approbation  in  the  usual  way.  He  might  state,  also, 
that  it  would  not  be  a  costly  proceeding,  the  addresses  being  already 
in  type.  If  any  of  them  had  seen  the  Times  of  that  day  they  would 
have  noticed  a  very  pertinent  article  dealing  with  the  address,  in 
which  the  editor  took  up  the  position  put  forward  by  the  President, 
namely,  that  pharmacists  had  to  undergo  a  certain  education,  etc., 
for  the  benefit  of  the  State,  and  that  the  State  did  not  provide  a 
quid  pro  quo.  An  old  philosopher  said  there  was  nothing  like 
agitation ;  even  butter  was  made  by  agitation.  The  press  was 
taking  this  matter  up,  and  at  the  present  time  it  would  be  most 
desirable  to  send  a  copy  of  this  address  to  members  of  Parliament. 
In  conclusion,  he  could  only  say  that  it  was  with  extreme  regret 
that  he  noticed  Professor  Attfield's  name  was  obliterated  from  the 
list  of  officers  handed  round,  but  he  was  quite  sure  that  although 
his  name  was  not  there  his  heart  would  remain  with  them  always. 
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Mr.  Plowman  remarked  that  Professor  Attfield  still  remained 
vice-president  in  virtue  of  having  been  president,  and  he  would  no 
doubt  be  present  at  every  meeting  of  the  committee,  as  he  had  been 
since  the  founding  of  the  Conference. 

Mr.  Schacht,  having  read  an  extract  from  the  article  in  the 
Times  referred  to,  said  the  machinery  for  the  improved  legislation 
required  already  existed  in  the  action  taken  by  the  Council  of  the 
Pharmaceutical  Society, 

The  resolution  was  then  put  by  Mr.  Williams,  and  carried 
unanimously. 

The  President,  in  response,  said  he  thanked  the  members  from 
the  vei'y  bottom  of  his  heart  for  the  most  enthusiastic  way  in 
which  the  resolution  had  been  accepted.  He  thanked  his  colleagues, 
and  the  members  generally,  for  the  support  they  had  given  him, 
and  he  could  not  have  conducted  the  business  so  successfully,  as  it 
was  alleged  he  had,  had  he  not  had  the  hearty  support  of  his 
colleagues  on  the  Executive  Committee.  Each  year  there  had  been 
present  gentlemen  who  had  been  former  presidents,  from  whose 
example  he  had  learnt  so  much,  and  who  had  kindly  aided  him  in 
conducting  the  meetings ;  and  he  must  not  omit  to  refer  to  the 
very  great  service  rendered  to  him  personally  as  President  as  well 
as  to  the  meeting,  and  to  every  member  of  the  Conference,  by  the 
two  Honorary  General  Secretaries,  Mr.  Benger  and  Mr.  Plowman. 
He  also  begged  most  heartily  to  thank  the  authors  of  the  papers. 
These  meetings,  were,  after  all,  to  aid  the  Conference  in  its  objects 
of  prosecuting  researches  and  promoting  good  fellowship;  the 
former  stood  first  in  the  official  pages,  and  he  had  to  thank  the 
authors  of  papers  for  coming  forward,  both  last  year  and  this,  with 
such  valuable  communications.  He  was  very  proud  to  see  that  so 
many  of  the  authors  of  papers  had  been  his  own  old  students.  He 
must  also  thank  all  who  had  attended  the  meetings.  He  would  not 
suppose  that  the  very  large  meetings  they  had  had>  attended  by 
more  members  than  had  ever  attended  any  meetings  before — 
according  to  the  official  record  within  seven  of  200 — had  been 
brought  about  on  account  of  his  presiding ;  but  he  did  know  and 
was.  happy  to  acknowledge  that  many  gentlemen  had  come  kindly 
to  support  him  personally.  It  seemed  to  be  the  desire  of  the 
meeting  that  some  arrangements  might  be  made  by  which  his 
address,  or  the  two  addresses  forming  one  subject,  should  be  brought 
before  the  notice  of  members  of  Parliament,  and  whilst  thanking 
the  members  most  heartily  for  the  great  personal  compliment  to 
himself  contained  in  the  suggestion,  he  might  say  that  there  was  no 
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difficulty  in  the  way  of  that  wish  being  carried  out.  The  present 
address  was  in  type,  and,  through  the  kindness  of  the  Executive 
Committee,  he  had  been  furnished  with  a  few  copies  for  distribution 
to  the  press,  and  he  was  glad  to  see  that  the  distribution  already 
had  bad  such  useful  results.  Last  year  also,  having  the  intention  to 
complete  the  subject  this  year  by  delivering  the  second  address,  he 
took  the  precaution  of  having  extra  copies  of  the  address  supplied 
to  him  by  the  printers,  which  could  now  be  bound  up  with  the 
present  one,  and  circulated  as  desired,  and  he  could  only  hope  that 
members  of  Parliament  might  make  good  use  of  them.  Mr. 
Plowman  had  drawn  attention  to  the  fact  that  he  had  been  able  to 
give  his  services  to  the  Conference  without  one  single  break  for 
twenty-one  consecutive  years.  He  was  thankful  to  have  had  the 
health  necessary  to  enable  him  to  do  so,  for  he  had,  of  course,  to 
give  up  a  great  part  of  his  holiday  every  year  to  carry  out  this 
work ;  nevertheless,  although  it  had  been  aomewhat  a  strain  upon 
him,  it  had  been  a  work  of  love,  a  labour  of  pleasure,  for  he  felt 
that  as  pharmacy  had  given  to  him  his  position, — for  he  had  always 
been  proud  to.  state  that  he  had  begun  life  in  connection  with 
science  as  a  pharmaceutical  apprentice, — he  should  do  from  year  to 
year  all  he  could  in  support  of  all  the  objects  of  pharmacy,  and  to 
promote  its  welfare.  Twenty  years  ago  he  aided  in  founding  the 
Conference  -%  that,  therefore,  made  the  twenty-first  meeting.  He 
had  since  aided  in  maintaining  the  Conference  with  the  help  of  its 
numerous  supporters,  and  now  he  was  proud  to  think  he  had 
helped  in  conducting  the  last  two  of  its  meetings.  Although, 
perhaps,  his  health  would  not  enable  him  to  be  present  at  every 
annual  gathering,  in  future,  they  might  all  rest  assured  that  he 
.should  be  present  whenever  possible,  and  that  from  his  position  in 
London  he  should  no  doubt  be  able,  and  certainly  should  be  anxious, 
to  attend  every  one  of  the  Executive  Committee  meetings.  Never- 
theless, as  one  of  the  elected  officers,  though  he  still  had  a  position 
on  the  committee,  he  must  now  bid  a  loving  farewell  to  the  Con- 
ference and  to  the  members,  thanking  them  for  the  kindness,  they 
had  shown  him. 
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Thursday,  September  20th. 

A  party  of  eighty,  on  the  invitation  of  the  Local  Committee,  left 
Southport  by  the  8.10  a.m.  train  for  St.  Helens.  Special  saloon 
carriages  were  provided  for  the  accommodation  of  members.  The 
weather  was,  unfortunately,  as  unfavorable  as  it  well  could  be. 
The  rain  poured  down  persistently,  and  a  thick  mist  obscured  the 
view  of  the  country.  On  nearing  St.  Helens,  hundreds  of  chimneys 
and  mine-wheels  suddenly  appearing  and  disappearing  in  the  gloom 
produced  a  most  weird  effect.  On  arriving  at  St.  Helens  the  party 
divded,  the  majority  proceeding  to  Messrs.  Kurtz  &  Co's  Chemical 
Works.  Here  Leblanc's  process  for  making  sodium  carbonate; 
processes  for  making  caustic  soda,  bleaching  powder,  potassium 
chlorate,  etc.,  were  shown,  and  the  principles  involved  and  the 
details  of  manufacture  were  explained  by  several  most  courteous 
guides.  Special  interest  was  shown  by  the  members  in  the  vei'y 
thorough  utilization  of  bye-products.  The  other  members  visited 
the  Union  Plate  Glass  Works,  Bishop's  Flint  Glass  Works,  and 
Messrs.  Bibby  &  Son's  Copper  Smelting  Works. 

The  Union  Plate  Glass  Works  stand  on  ten  acres  of  ground,  and 
employ  a  large  number  of  hands.  The  operation  of  casting  was 
not  going  on,  but  the  immense  cast-iron  beds — nine  inches  thick  at 
the  side,  and  twelve  inches  in  the  centre — on  which  the  plates  are 
cast  were  shown.  The  cast  plates  of  glass  are  annealed  for  about 
four  days  in  flat  ovens,  and  are  then  ground.  The  first  grinding  is 
with  sand,  the  plate  being  cemented  to  a  heavy  bed  with  plaster  ot 
paris,  and  a  heavy  iron  plate  as  large  as  the  glass,  being  moved 
back  and  forth  and  sideways  on  the  surface  by  machinery.  The 
next  process  is  similar,  but  two  plates  of  glass  are  placed  together 
with  emery  between,  thus  grinding  each  other.  This  produces  a 
smooth  opaque  surface,  such  as  is  used  for  door  panels,  etc.  The 
third  grinding  is  with  rouge  and  felt,  which  produces  a  fine  polish. 
The  rouge  is  made  by  the  firm,  by  roasting  copperas. 

Space  will  not  allow  any  further  detailed  account  to  be  given 
of  the  various  processes  exhibited  at  these  places,  but  it  should  be 
stated  that  Messrs.  Bibby  &  Sons  delayed  the  completion  of  the  final 
stage  of  the  copper  reduction  in  order  to  give  the  members  present 
an  opportunity  of  viewing  it. 

Luncheon  was  partaken  of  at  The  Fleoce,  whei'e  Mr.  Alderman 
Harrison  occupied  the  chair.     Mr.  S.  It.  Atkins,  of   Salisbury,  in 
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most  felicitous  terms  proposed  the  Alderman's  health,  a  toast  which 
was  cordially  received  and  responded  to  in  appropriate  terms. 

The  return  to  Southport  was  made  at  12.45,  so  that  members 
might  be  able  to  attend  a  garden  party  given  by  the  Local  Com- 
mittee at  the  Botanic  Gardens,  Churchtown.  The  rain,  if  any- 
thing, had  increased  in  the  meantime,  but  this  did  not  prevent 
upwards  of  four  hundred  ladies  and  gentlemen  being  present. 
They  were  of  course  confined  indoors,  but  good  entertainment 
was  provided  for  them  in  the  spacious  conservatory  by  a  com- 
pany of  Chas.  Halle's  Choir,  who  sang  a  number  of  part  songs, 
glees,  and  choruses.  The  band  of  the  13th  Lancashire  Rifle  Volun- 
teers also  performed  at  intervals  during  the  afternoon.  Mr.  Leo 
Grindon  delivered  to  the  general  audience  a  popular  lecture  on 
some  interesting  plants,  and  exhibited  to  the  scientists,  more 
especially,  some  beautifully  mounted  specimens  of  rarities  of  the 
vegetable  world.  The  Fernery  and  Museum  also  attracted  numerous 
visitors,  and  so  the  time  slipped  pleasantly  by.  Just  before  the 
breaking  up  of  the  party  the  weather  cleared  up  somewhat,  and 
enabled  the  members  and  their  friends  to  view  the  extensive  gardens 
and  ornamental  water.  Fiually,  the  gathering  broke  up  soon  after 
six,  amid  general  expressions  of  pleasure  derived  from  the  meeting, 
and  of  appreciation  of  the  efforts  so  successfully  made  by  the  Local 
Committee  for  the  entertainment  of  the  visiting  members  during 
the  whole  of  their  visit  to  Southport. 
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quantities  of  all  the  Latin  words  are  marked,  and  full 
explanation  is  given  of  Latin  construction,  -with  special 
reference  to  the  reading  and  translation  of  prescriptions. 
A  complete  Vocabulary  is  appended. 


LONDON:    BAILLIERE,  TINDALL  &  COX. 
20,  KING  WILLIAM  STBEET,  STRAND. 
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Just  published.     Cloth,  10s.  6d. ;  half-bound,  lis.     Third  Edition.     Revised 

and  Enlarged. 

T"  T-T  E     RR  ITT  S  T-T 

HOMCEOPATHIC  PHARMACOPEIA, 

PUBLISHED   FOR    THE 

BRITISH    HOMCEOPATHIC    SOCIETY 

BY 

E.    GOULD    &    SON, 

HOMCEOPATHIC   CHEMISTS   AND   MEDICAL   PUBLISHERS, 
59,  MOORGATE   STREET,    LONDON,  E.C. 

Price  Lists  of  Medicines,  Medicine  Chests,  &c,  post  free  to  anv  part  of  the  World. 

DR.  BARR  MEADOWS  ON  SKIN  DISEASE 

Ninth  Edition,  price  Half  a  Crown. 

ERUPTIONS: 

THEIR  REAL  NATURE  AND  RATIONAL  TREATMENT. 

By  DR.  BARR  MEADOWS, 
Physician    nineteen    years    to    the 

National  Institution  for  Diseases  of  the  Skin,  etc.,  etc. 

LONDON:  G.  HILL,  154,  Westminster-Bridge  Koad. 
Just  fuoiisiied,  I'uuitu  iL.ditt.oii,  oruwu  6vo,  price  !'<&:.  0a. 

DR.  SCORESBY-JACKSON'S  NOTE-BOOK  OF  MATERIA 
MEDICA,  PHARMACOLOGY,  and  THERAPEUTICS.  Revised,  and 
brought  down  to  the  present  date  by  Dr.  Francis  W.  Moinel,  F.R.C.P. 

Edinburgh:   MACLACHLAN   &   STEWART. 
London:    SIMPKIN.   MARSHALL   &   CO..  Stationers'  Hnll   Court- 

WORKS   BY   DR.   PROSSER  JAMES, 

Led.  on  Mat.  Med.  Lond.  Hosp. ;  J'hys.  Husp.for  Dis.  oj  Throat,  etc. 

SORE  THROAT  ;  its  Nature,  Varieties,  Treatment,  and  Con- 
nection with  other  Diseases.  "  Unquestionably  the  best  text-book  on  the  subject  in  the 
English  language."—  Med.  &  Surg.  Rep.     Fourth  Edition,  with  Coloured  Plates,  Gs.  (id.— 

LARYNGOSCOPY   and  RHINOSCOPY  in  Diseases  of  the 

Throat  and  Nose.— With  Coloured  Plates,  Third  Edition,  ns.  (id.     U.mllikhh  &  Op. 

Ninth  Edition.     Illustrated.     Post  Svo,  15s. 

CHEMISTRY:     General,    Medical,    and    Pharmaceutical; 

Including  the  Chemistry  of  the  British  Pharmacopoeia.  By  John 
Attfield,  Ph.D.,  F. OS.,  Professor  of  Practical  Chemistry  to  the  Pharma- 
ceutical Society  of  Great  Britain,  etc. 

London  :   JOHN   VAN   VOORST,  1,  Paternoster  Row. 
The  Cheapest  Rtoripi  Book  ever  published.     Now  ready,  price  2b,  Bd. 

500     PRACTICAL     TRADE     RECEIPTS 

(i.lNIKU.,     BBHZSIAL,    VKTKHIN  AKY) 

FOR    CHEMISTS   AND   DRUGGISTS. 
Including  Approximate  Formula  of  several  popular  proprietary  articles. 
Formula  whioh  have  been  devised  and  published  is  English  and  Foreign  Journals  since 
the  last  editions  <it  more  expensive  works  tress  published  are  included  in  this  work. 
London:  SIMPKIN,  MARSHALL  &  CO.,  and  all  Hooksullkbs. 
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BY   LIONEL  S.   BEALE,   FJR^ 

Fifth  Edition,  very  much  enlarged,  21s.,  strongly  bound. 

HOW   TO    WORK   WITH    THE    MICROSCOPE.      100  Plates, 
some  Coloured.    536  pp. 

HARRISON,   PALL  MALL. 
100    URINARY    DEPOSITS.      In  Eight  Plates.     With  directions  for 

the  Microscopical  and  Chemical  examination  of  Urine,  Urinary  Deposits,  and  Calculi. 
Second  Edition.     5s. 
SLIGHT    AILMENTS:    their  Nature  and  Treatment.     Second  Edition. 
270  pp.     Now  ready.     5s. 

THE     MICROSCOPE     IN     MEDICINE.      Fourth    Edition.      86 

Plates.     570  pp.    21s. 

BIOPLASM:     AN    INTRODUCTION    to    MEDICINE    and 

PHYSIOLOGY.     Plates.     6s.  6d. 

DISEASE     GERMS,    and    ON    THE    FEVERISH    STATE. 

28  Plates.    12s.  6d. 

KIDNEY    DISEASES,   URINARY    DEPOSITS,   and    CAL- 
CULOUS  DISORDERS.      25s. 

Works  Exposing  some  of  the  Fallacies  of  Materialism. 

Third  Edition.    10s.  6d. 

PROTOPLASM  ;  or,  Matter  and  Life. 

Parti.  Dissentient.         Part  II.  Demonstrative.         Part  III.  Speculative. 

ON    LIFE    AND    ON   VITAL   ACTION.     5s. 
THE    MYSTERY    OF   LIFE.     3s.  6d.     Two  Coloured  Plates. 
LIFE    THEORIES   AND   RELIGIOUS    THOUGHT.      Ss.6d. 
THE   "MACHINERY"    OF   LIFE.     2s. 

London  :  J.  &  A.  CHURCHILL.      Philadelphia  :  LINDSAY  &  BLAKISTON. 
JUST   PUBLISHED. 

The  PMARMACOPCEIA 

OF    THE 

UNITED    STATES 

OF 

AMERICA. 

BY    AUTHORITY    OF    THE 

NATIONAL     CONVENTION 

FOE 

REVISING  THE  PHARMACOPEIA, 

HELD    AT    WASHINGTON,    AD.    1880. 


488  8vo  pages,  strongly  bound  in  cloth,  £1  Is. 


London  :  SAMPSON  LOW,  MARSTON,  SEARLE  &  RIVINGTON, 
188,  Fleet  Street,  E.C. 
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ESTABLISHED       1342. 

THE    SCHOOL    OF    PHARMACY 

Of  the  Pharmaceutical  Society  of  Great  Britain. 

Chemistry  and  Pharmacy,  Prof.  Redwood,  F.I.C.,  etc.,  and  Mr.  Dunstan,  F.C.S. 

Botany  and  Materia  Medica,  Prof.  Bentley,  M.R.C.S.,  etc. 

Practical  Chemistry,  Prof.  Attfield,  F.R.S.,  etc. 

Demonstrators,  Mr.  W.  R.  Dunstan,  F.C.S.,  and  Mr.  F.  W.  Short. 


FORTY-FIRST   SESSION,   1883-84,   EXTENDING   FROM   OCTOBER  1  TO   JULY  31. 

Application  for  Admission  to    the  School,  for  Prospectuses,  or  for  further  infor- 
mation, may  be  made  to  the  Professors  or   their  Assistants  in  the  Lecture  Boom 
or  Laboratories,  17,  Bloomsbury  Square,  London,  W.C. 

CONCILIO     ET     LABORE. 


The  Manchester  College  of  Pharmacy, 

225,   OXFORD   STREET,    MANCHESTER. 
Mr.  W.  S.  TURNER,  Pharmaceutical  Chemist,  M.P.S. 


In  the  six  Examinations  of  the  Pharmaceutical  Society,  i.e.,  Dec.  1882  to 
Nov.  1883,  Thirty  Students  from  this  School  entered  for  the  Minor.  Twenty 
passed,  i.e.,  nearly  67  per  cent.,  while  the  proportion  of  total  passes  at  the 
examinations  was  only  41  per  cent. 

The  time-tahle  for  1884  includes  Day,  Afternoon,  and  Evening  Classes  for 
both  MINOR  and  MAJOR  Students,  so  arranged  that  all  can  obtain  that  full 
Practical  and  Theoretical  knowledge  of  the  subjects  taught,  which  is  necessary 
to  attain  success  in  the  examinations. 

Full  Particulars  and  Fees  sent  on  application. 


A  register  of  lodging-houses  is  kept  for  the  use  of 
students  and  teachers. 

ClnirrlnU'S  Crrimologtcal  3&antil)oo&$. 

Edited  by  JOHN  GARDNER,  F.I.C.,  P.C.S.,  Assisted  by  Experts  having  prac- 
tical knowledge  of  the  various  subjects  treated. 
Now  Ready. 
BREWING,  DISTILLING,  AND  WINE  MANUFACTURE. 
With  Engravings,  crown  Bvo,  6s.  •></. 

BLEACHING,  DYEING,  AND  CALICO  PRINTING. 

Willi  Engra^  ings,  crown  8vo,  5s. 

In  the  Press. 

ACETIC  ACID  AND  VINEGAR,  AMMONIA  AND  ALUM. 


J.  &  A.  CHURCHILL,  11,  New  Burlington  Street. 
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STAMMERING, 

STUTTERING,  LISPING,  FALSETTO,  recent  or  of  long 
standing,  due  to  Nervousness,  etc.,  irrespective  of  Age 
or  Sex  (witho2it  any  Mechanical  Appliances},  REMOVED  by 
Dr.  ALTSCHUL,  who  has  made  the  above  his  Special 
Life-long  Study.      Children  Taught. 

Confidence  given.     Easy,  Rational  Method. 

THE    VOICE    DEVELOPED   AND    STRENGTHENED. 

"1/1" EMBERS  of  both  Houses  of  Parliament,  Distinguished 
1YJL  Members  of  the  Medial  Profession,  Public  Lecturers 
and  Readers,  Professors  of  Elocution,  etc.,  owe  often  their 
Success,  exclusively,  to  Dr.  Altschul's  Practical  Tuition  in 

PUBLIC    SPEAKING. 


Dr.   ALTSCHUL,    9,    Old   Bond    Street,   London,  W. 
(Also  at  Brighton  and  Hastings.) 


J.    H.    STEWARD'S 

EDUCATIONAL 

ACHROMATIC    £3  3s.    MICROSCOPE, 

With  English  Object-Glasses  and  Apparatus  complete. 

New  Illustrated  Catalogue  of  Opera,  Race,  and  Field-Glasses, 
Telescopes,  Microscopes,  Fitzroy  and  Watch  Aneroid  Baro- 
meters, Spectacles,  Eye-Glasses,  Pedometers,  Magic  Lanterns, 
Mathematical  and  Surveying  Instruments,  etc.,  gratis  and 
post  free.  Optician  to  British  and  Foreign  Governments  and  the 
National  Rifle  Association  of  England,  Ireland,  India,  Canada,  and 
America  ((>i/  Appointment). 

J.     H.     STEWARD, 

406  and  66,  STRAND,  W.C.;  64,  CORNHILL,  E.C. ;  and  456, 

WEST  STRAND. 

STEWARD'S  NEW  BINOCULAR  MICROSCOPE, 

Complete  in  Case.  £10  10s. 

BOOKS.     Co-operative    Store    Prices. 

Discount  3d.  in  the  Is.  off  books  in  all  classes  of  Literature. 

A  MEDICAL  CIRCULATING    LIBRARY,  WITH  ALL  THE   NEWEST  PUBLICATIONS. 

OSTEOLOGY  OF  THE  BEST  KIND. 
Books  bourjht  in  any  quantity. 

RICHARD   KIMPTON,  126,  Wardour  Street,  Oxford  Street. 

Established  l"3fi. 

HEATHFIELD'S  LIQUOR  OPII  SEDATIVUS 

By  "  BATTLEY'S  PROCESS." 

Guaranteed  precisely  as  made  in  the  laboratory,  and  under  the  superintendence  of  the  late 

Richard  Battley. 
Can  be  procured  from  Patent  Medicine  Dealers  and  Wholesale  Druggists,  or  at 

12,    WILSON    STREET,    FINSBURY. 


£3  3s. 
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Twenty-five   per  cent,   off  Printed    List  of 

Fees  for  Analysis  is  allowed  to  Chemists 

and  Druggists  by 

CHARLES  HEISCH,  F.C.S.,  F.I.C. 

(Late  Professor  of  Chemistry  in  the  Medical  College  of  the 

Middlesex  Hospital),  Superintending  Gas  Examiner  to 

the  Corporation  of  the  City  of  London,  Analyst  for 

the  Districts  of  Lewisham  and  Hampstead, 

County  and  Borough  of  Herts,  etc.,  etc. 

LABORATORY,  79,  MARK  LANE,  E.C. 


Consultations  up  appointment. 
INVESTIGATIONS  FOR  PATENTS,  Etc.,  CARRIED  OUT. 

List  of  Fees  sent  on  Application. 

SCHOOL  OF  MIDWIFERY,  BRITISH  LYINC-IN  HOSPITAL. 

Educated  Ladies  are  received  in  this  Institution  to  be  instructed  in  Midwifery, 
Clinical  and  Theoretical  Lectures  are  delivered  by  the  Physicians.  They  have 
every  facility  for  obtaining  a  thorough  practical  education.  Respectable  women 
are  also  received  to  be  trained  as  Monthly  Nurses.  For  terms  and  particulars 
apply  to  the  Matron,  Endell  Street,  Long  Acre,  London. 

CHEMISTS'      TRANSFERS, 

32,  Ludgate  Hill,  London. 

Messrs.  ORRIDGE  &  Co.,  Chemists'  Transfer  Agents, 

May  be  consulted  at  the  above  address  on  matters  of  Sale,  Purchase,  and  Valuation1. 

The  Business  conducted  by  Messrs.  Oreidgb  &  Co.  has  been  known  as  a  Transfer 
Agency  in  the  advertising  columns  of  the  Pharmaceutical  Joubwal  since  the  year  1846, 
and  is  well  known  to  all  the  leading  firms  in  the  Trade. 

VENDORS  have  the  advantage  of  obtaining  an  opinion  on  Value  derived  from  extensive 
experience,  and  nre  in  most  cases  enabled  to  avoid  an  infinity  of  trouble  by  making  a 
selection  from  a  list  of  applicants  for  purchase,  with  the  view  of  submitting  confidential 
particulars  to  those  alone  who  are  most  likely  to  possess  business  qualifications  and  adequate 
means  for  investment. 

PURCHASERS  who  desire  early  information  regarding  eligible  opportunities  for  entering 
business  will  greatly  facilitate  their  object  by  describing  clearly  the  class  of  connection 
they  wish  to  obtain. 

JJ-.B.— NO  CHARGE   TO  PURCHASERS. 

THOS.     TOMLINSON     &     SON, 

AGENTS    AND    VALUERS, 
41,    CORPORATION    STREET,    MANCHESTER. 

Thirty-five  years  practical  experience.     Save  valued  more  businesses  than  any  in  the 
profession.    Chemists  and  Druggists  desirous  of  cither  buying  or  selling,  should  apply  as 
above.     Candid   and   Oonaoientio us  opinions  may  bo  relied  upon.     Valuations  and  Inven- 
I   r  probate  or  stock-taking. 


ADVERTISEMENTS.  C25 


CENTRAL    SCHOOL    OF   CHEMISTRY 

AND    PHARMACY. 

173,  MARYLEBONE  ROAD,  LONDON,  N.W. 


DIRECTORS       -       -       MESSRS.  LUFF  &  WOODLAND. 

Teacher  of  Chemistry  and  Physics— Mr.  A.  P.  LUFF,  F.I.C.,F.C.S.,F.L.S.,  Late  Demonstrator 

of  Chemistry  in  St.  Mary's  Hospital,  Pereira  Medallist,  etc. 
Teacher  of  Pharmacy,  Botany,  Materia  Medica,  etc.— Mr.  J.  WOODLAND,  F.C.S.,F.L.S.,M.P.S.» 

Fellow  of  the  Royal  Botanic  Society. 

SESSION,  1882-83. 

(This  Session  extends  from  September  1st  to  July.) 

The  object  of  this  School  is  to  impart  to  Pharmaceutical  Students  a  thorough  knowledge 
of  the  subjects  which  are  required  in  a  Pharmaceutical  Education  of  the  highest  standard, 
and  which  at  the  same  time  shall  fit  them  for  passing  the  Minor  and  Major  Examinations 
of  the  Pharmaceutical  Society.  In  order  that  this  may  be  acquired  by  all  Students  who 
enter  this  School,  the  Directors  will  devote  their  whole  energies  and  abilities  to  the  for- 
warding of  this  end,  and  Students  may  thoroughly  rely  upon  whatever  is  stated  in  adver- 
tisement or  prospectus  being  conscientiously  carried  out.  The  Directors  having  long  had 
successful  experience  in  teaching  Pharmaceutical  Students,  and  having  met  with  much 
encouragement  from  their  pupils,  they  feel  assured  that,  should  this  reach  any  former 
Students,  who  were  under  their  tuition,  they  will  readily  bear  out  what  has  just  been  stated. 

More  Students  from  this  School  have  passed  the  examinations  during  the  past  year  than 
in  any  preceding  one,  and  as  the  maximum  number  that  the  School  can  hold  has  been 
uniformly  kept  up,  the  Proprietors  contemplate  the  occupation  of  larger  and  more  roomy 
premises  as  soon  as  a  desirable  situation  can  be  obtained.  For  the  list  of  Students  that 
have  passed  from  this  School,  reference  can  be  made  to  the  advertisements  in  the  Pharma- 
ceutical Journal. 

In  issuing  this  their  Sixth  Annual  Prospectus,  the  Proprietors  beg  to  assure  all  those 
who  may  place  themselves  under  their  tuition,  that  no  effort  shall  be  wanting  to  maintain 
the  high  reputation  that  they  are  proud  to  say  the  "  Cbntbal  School  "  has  now  acquired, 
their  attention  will  be  as  unremitting  as  heretofore,  and  they  trust  that  by  the  co-working 
of  Teachers  and  Students  in  a  solid  and  thorough  manner,  the  continued  success  of  the 
latter  will  be  arrived  at.  One  thing  intending  Students  are  particularly  asked  to  bear  in 
mind,  and  that  is,  they  will  be  expected  to  work,  and  work  conscientiously,  not  merely 
skimming  the  surface  of  a  branch  of  knowledge,  but  reasoning  out  the  why  and  the  where- 
fore, and  this  is  where  a  Teacher's  aid  is  so  often  necessary  to  enable  facts  to  be  under- 
stood and  remembered,  and  the  Teachers  will  be  only  too  glad  to  render  such  assistance,  as 
it  6hows  the  work  is  being  done  in  a  proper  manner. 

In  conclusion,  if  Students  work  steadily  and  well,  regularly  attending  the  Lectures  and 
Classes,  and  diligently  taking  notes,  the  Directors  can  honestly  assure  them  that  they  can- 
not fail  to  pass  the  examinations  before  them  with  credit,  and  also  acquire  an  amount  of 
information  extremely  useful  in  after  life. 

The  School  premises,  situated  in  the  Marylebone  Road,  are  close  to  the  Edgware  Road 
and  Baker  Street  Stations  on  the  Metropolitan  Railway,  and  omnibuses  pass  the  School 
frequently. 

A  Register  of  Lodgings  is  kept  at  the  School  for  the  convenience  of  Students  wishing  to 
obtain  Apartments. 

CLASSES  ON  PRACTICAL  BOTANY 

Are  held  every  week,  at  which  Flowers,  Fruits,  etc.,  are  provided  for  Dissection. 
All  Students  of  this  School  have  admission  to  Botanic  Gardens. 

PRACTICAL  DISPENSING. 

A  Dispensary  is  now  attached  to  the  School  for  the  benefit  of  those  Students 
who  wish  to  practise  the  compounding  of  the  more  difficult  Mixtures,  Emulsions, 
Pills,  Plaster-spreading,  etc.    The  Fee  for  this  Class  is  Half-a-Guiuea. 

FEES  (Payable  in  Advance). 

One  month,  £4  4s. ;  two  months,  £7  7s. ;  three  months,  £9  9s. ;  the  entire  session 
£21.  Students  wishing  to  attend  the  Classes  on  Chemistry  and  Physics  only  can 
do  so  hy  payment  of  £1  Is.  per  month. 


Students  -wishing  to  enter  their  names,  and  for  further  particulars, 
are  requested  to  apply  to 

Messrs.   LUFF   &  WOODLAND,  173,  Marylebone   Road,   N.W. 

s  s 
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SYSTEMA    OMNIA    VINCTT. 


THE 


KENNINGTON    ROAD,    S.E. 


This  School,  which  possesses  the  most  elegantly  fitted  LABORATORY 
in  Great  Britain,  also  affords  the  most  systematic  course  of  instruction,  ex- 
tending over  ten,  Jive,  or  three  months,  as  the  student  may  find  necessary, 
according  to  the  extent  of  his  previous  studies.  The  knowledge  imparted  is 
such  as  to  secure  both  present  success  and  future  benefit  in  life. 

PRIZE  MEDALS  and  CERTIFICATES  OF  MERIT  are  awarded  by  visiting 
examiners. 


The  Terms  are  similar  to  those  of  other  recognised  schools. 
For  Syllabus,  etc.,  apply  (with  Stamp)  to 

W.   BAXTER,   Secretary, 

At  the  School  Offices,  Central Tuhlic La&ora/or?/, 325, Kennington  Road,  S.E. 


TEXT  BOOKS. 

Dr.  Muter's  Pharmaceutical  Chemistry    (2nd  edition)  10s.  6cL 

Dr.  Muter's  Organic  Materia  Medica  (ith  edition)    ...  12s.  6d. 

Dr.  Muter's  Analytical  Chemistry  (2nd  edition)       ...  7s.  6d. 


A  separate  Laboratory  has  been  fitted  up  for  the  exclusive  use  of  Medical 
Gentlemen  qualifying  for  the  various  University  Examinations  or  for  Medical 
OfficerBhipB,  who  can  therein  receive  PRIVATE  INSTRUCTION  IN  PRAC- 
TICAL CHEMISTRY,  TOXICOLOGY,  etc.,  for  long  or  short  periods,  at 
stated  hours. 

N.B.— Analyses  for  the  Trado,  both  Chemical  and  Micro- 
scopical, performed  at  tho  South  London  Central  Public 
Laboratory  on  tho  usual  terms. 
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WESTMINSTER    COLLEGE    OF    CHEMISTRY, 

IWESTMlMSTERt      COLLEGE  OF       |  CHEMISTKY.T 


THE  object  of  this  College  is  to  provide  Lectures,  Classes,  and  a  thorough  course  of- 
Analysis  adapted  to  the  requirements  of  Medical  Officers,  Pood  Analysts,  and  Pharma- 
ceutical Students. 

THE   COLLEGE    BUILDINGS 

Include  an  extensive  and  loftv LECTURE  HALL  to  seat  130  Students;  two  smaller  CLASS- 
ROOMS ;  well-fitted  DISPENSARY  ;  a  MUSEUM  of  Chemical  and  Materia  Medica  Speci- 
mens ;  one  large  and  one  small  LABORATORY,  the  former  containing  7-1  separate  benches, 
each  bench  being  fitted  with  gas,  water,  and  -waste  pipe.  The  gas  burners  are  fixed  under 
earthenware  chambers,  communicating  by  means  of  pipes  to  effective  ventilators  in  the 
roof,  so  that  all  fumes  made  are  immediately  conducted  out  of  the  Building. 


PRIZES, 

Competitive  Examinations  are  held,  on  the  first  Monday  in  December,  April,  and  July, 
on  the  following  subjects  ;  the  examinations  are  practical  and  written. 

AWARDS. 
Silver  Medal,  Bronze  Medal,  and  Certificates  of  Merit. 
Bronze  Medal,  and  Certificates  of  Merit. 
Bronze  Medal,  and  Certificates  of  Merit. 
Bronze  Medal,  and  Certificates  of  Merit. 
Bronze  Medal,  and  Certificates  of  Merit. 


SUBJECTS. 
SENIOR  CHEMISTRY 
JUNIOR  CHEMISTRY 
MATERIA  MEDICA 

BOTANY     

DISPENSING 


The  FEES  are  more  moderate  than  at  any  similar  Institution  ;  for  Revised 
Prospectus  and  further  particulars,  apply  personally  or  by  letter,  to 

MESSRS.  WILLS  &  W00TT0N, 

Westminster  Colleg-e,  Trinity  Square,  London,  S.E. 
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BENGER'S 

Preparations  of  the  Natural  Digestive  Ferments. 

THESE   CONSIST   OF 
LIQUOR  PANCREATICUS  (BENGER),  in  4,  8,  and  10  oz.  bottles,  used  for 
producing  peptonised  or  partially  digested  foods,  such  as  Milk,  Gruel,  Beef- 
tea,  etc.     Directions  for  use  accompany  each  bottle.     No  special  apparatus 
required. 

.LIQUOR  PEPTICUS  (BENGER),  in  4,  8,  and  16  oz.  bottles.  An  exceed- 
ingly active  solution  of  the  digestive  principles  of  the  stomach.  Dose,  one 
to  two  teaspoonfuls. 

BENGER'S  PEPTONISED  BEEF  JELLY.  It  excels  the  various  Extracts 
and  Essences  of  Meat,  inasmuch  as  it  contains  nmch  of  the  fibrin  or  flesh- 
forming  element  of  the  beef  in  a  soluble  and  partially  digested  condition. 
Taken  by  teasj:>oonfuls  as  a  restorative,  or  used  to  fortify  ordinary  beef-tea. 
Tins,  2s.  each.     Will  keep  in  any  climate. 

BENGER'S  SELF-DIGESTIVE  FOOD.  A  cooked  farinaceous  food  im- 
pregnated with  digestive  principles.  When  mixed  with  warm  milk  the 
digestive  process  commences  at  once,  converting  the  starchy  matter  of  the 
food,  and  the  albumenoid  matter  of  both  the  milk  and  the  food,  into  soluble 
products  fit  for  immediate  absorption.  It  is  therefore  of  great  value  to 
delicate  children  or  persons  with  impaired  digestion.  Tins,  1/6  and  2/6  each. 
Recommended  by  the  Lancet  and  the  whole  of  the  Medical  Press. 


These  may  be  obtained  through  all  the  leading  Wholesale  and  Retail  Houses,  or 
of  the  Manufacturers — 

MQTTERSHEAD  &  CO.,  EXCHANGE  ST.,  MANCHESTER. 

J.  F,  MACFARLAN  &  Co., 

iHanttfacturing  Cfiemtete, 

HAVE  OBTAINED  MEDALS  AT  VARIOUS  INTERNATIONAL 
EXHIBITIONS  FOR  THEIR  PREPARATIONS. 

THESE   COMPEISE  : 


Morphia    and    its    Salts,    and 

other  products  of  Opium. 
Pure  Chloroform. 
Sulphate  of  Bebeeria. 
Aloin. 


Salicin. 

Chrysophanic  Acid. 

Nitrite   of  Amyl  (in  bulk  and  in 

Capsules),  etc. 
Anaesthetic  Ether. 


Also  the  Antiseptic  Dressings  and  Appliances  used  in  the  Listerian 
System  of  Surgery,  prepared  according  to  the  Special  Formulae 
of  PROFESSOR  LISTER. 


17,  NORTH   BRIDGE,  EDINBURGH; 

AND 

71,  COLEMAN  STREET,  LONDON,  E.C. 
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DRUGS,  CHEMICALS,  AND  PHARMACEUTICAL 
PREPARATIONS. 


BARRON,   SQUIRE   &   CO., 

(LATE  DREW,  BARRON  &  CO.), 

WB^bUbuU  anir  deport  grwggisis, 

BUSH   LANE,   LONDON,   E.C., 

MANUFACTURERS  OF  ALL  DESCRIPTIONS  OF  PHARMACEUTICAL 

PREPARATIONS, 

Beg  to  inform  Merchants,  Shippers,  &c,  that  all  Indents  entrusted  to 

them  will  receive  careful  attention  and  prompt  execution. 


Messrs.  B.  S.  &  Co.  request  the  attention  of  their  friends  and  the  Trade,  at 
home  and  abroad,  to  their  having  PUECHASED  THE  BUSINESS  of  Messrs. 
JAMES  BASS  &  SONS,  Hatton  Garden,  and  with  it  the  various  Formula  from 
which  their  Special  Preparations  have  been  made,  and  pledge  themselves  to 
supply  them  in  all  their  integrity. 

BULLOCK'S   PEPSINA   PORCI. 

Dose,  2  to  4  grains. 

The  experiments  of  Drs.  Pavy,  Sieveking,  and  Professor  Tusson  demonstrated  that  the 
Pepsine  manufactured  by  Bullock  &  Co.  (Dr.  Beale's  process)  possessed  far  greater 
digestive  power  than  that  of  any  known  maker,  either  English  or  Continental. 

In  Small  Bottles  for  Retail,  and  in  Bulk. 

BULLOCK'S  ACID  GLYCERINE  OF  PEPSINE. 

This  preparation  may  bo  prescribed,  in  the  form  of  mixture,  with  most  substances  com- 
patible with  acids 

G.  F.  Dowdeswell,  Esq.,  B.A.,  (Cantab.)  F.C.S.,  F.L.S.,  etc.,  in  a  paper  contributed  to 
the  Practitioner,  March,  1880,  on  "Medicinal  Pepsine  and  Artificial  Digestion,"  states:— 
"  That  after  more  than  200  experiments,  he  found  the  Pepsina  Porci  and  Acid  Glycerine  of 
Pepsine  of  Bullock  &  Co.  possessed  far  greater  digestive  power  than  any  other  Pepsine  or 
form  of  Pepsine,  English,  French,  German,  or  American,  and  that  many  specimens  examined 
by  him  were  practically  inert." 

Doss,  3j  to  313. 

In  4-ozM  8-oz.,  and  16-oz.   Bottles,  and  in  Bulk. 


PEPSINE   WINE,   PEPSINE   PILLS,    PEPSINE   LOZENGES, 
PEPSINE  AND  CHARCOAL  LOZENGES. 


J.    L.    BULLOCK    &    Co., 
3,  HANOVER  STREET,  HANOVER  SQUARE,  LONDON. 

AND  OF  ALL  WHOLESALE  HOUSES. 
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^COX'S  TASTELESS  PILLS. 

BY  ROYAL  LETTERS  PATENT. 

Dated  and  Sealed  April  13th,  1854. 

Surgeons  and  Chemists  supplied  with  an  excellent  Aperient  Pill  (the  formulae  for 
which  will  he  forwarded),  covered  with  a  thin,  non-rnetallic  him,  rendering  each  Pill 
perfectly  tasteless,  at  Is.  a  gross.     Postage  free. 

Any  formula)  dispensed  and  covered,  and  samples,  with  list  of  pills,  from  500 
different  forms,  which  are  kept  in  stock,  and  will  he  forwarded  free  on  application. 

They  were  introduced  to  the  medical  profession  by  the  present  proprietors  a. 
quarter  of  a  century  ago,  and  many  thousands  of  unsolicited  testimonials  have  been 
received  from  the  highest  medical  authorities,  and  are  now  used,  and  have  been  used 
for  many  years  past,  by  the  largest  and  best  conducted  hospitals  and  dispensaries. 
Of  course  a  success  like  this  has  led  to  many  imitations,  and  highly  varnished  pills, 
made  to  resemble  ours,  have  been  introduced  by  some  unscrupulous  people.  Many 
of  these  pills  pass  through  the  stomach  unaltered,  and  a  useful  invention  is  thus 
likely  to  bo  brought  into  disrepute. 

The  most  impudent  assertions  are  made  by  some  who  combine  in  one  incongruous 
whole,  the  trades  of  druggists'  sundrymen,  retail  druggists,  soap-makers,  and  horse 
and  cattle  medicine  vendors. 

We  make  and  sell  nothing  but  pills,  and  have  testimonials  from  regular  customers, 
residing  in  China,  Australia,  and  every  part  of  the  civilized  world,  as  well  as  from 
friends  in  almost  every  town  and  village  in  the  kingdom ;  and  our  trade,  which  is 
constantly  increasing,  is  perhaps  four  or  rive  times  as  large  as  all  the  rest  of  our 
copyists  put  together. 

The  following  are  some  of  our  Prices  FOR  CHEMISTS  ONLY  : 

We  strongly  recommend  our  Aperient  Pills,  as  a  good  general  saleable  Pill.    These,  with 

the  Pharmacopoeia  Pills  quoted  below,  are  sent  out  to  every  part  of  the  United  Kingdom  in 

half-pound  parcels,  package,  postage,  and  carriage  free,  on  the  same  day  as  the  order  is 

received ;  and,  to  avoid  booking  and  other  expenses,  Id.  in  the  shilling  will  be  allowed  if 

stamps  or  P.O.O.  aie  remitted  with  order. 

Any  Pills  can  also  bo  obtained  from  any  Wholesale  Druggist.    In  ordering,  plcaso  specify 

"Cox's  Tasteless  Pills." 
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ARTHUR  H.  COX  &  CO., 

Tasteless  Pill  Manufacturer, 
MARTIN'S    PLACE,    BRIGHTON- 
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The  attention  of  the  Trade  is  invited  to  the  following  Specialties  in 
elegant  Pharmacy,  which  have  received  the  highest  encomiums 
and  are  being  extensively  prescribed  by  the  Medical  Profession. 

QUINQUININE,  MACKEYS'  (Registered).— Contains  the  pare  Alkaloids 

of  the  officinal  Cinchona  Barks,  and  has  been  largely  used  in  Hospital  and  private 

practice  with  great  success.    Takes  the  place  of  Quinine  at  considerably  less  price. 

Every  genuine  bottle  has  the  name  Mackey,  Mackey  &  Co.   Price  in  1  oz.  vials,  5s.  6d. ;  also  in 

25  oz.  and  50  oz.  Tins. 

Testimonials. — "Therapeutically,  Mackbys'  Quinqpininb  equals  Sulphatb  of  Quinine. 

It  is  a  certain  tonic,  and  a  sheet-anchor  in  cases  where  fever  remits  or  intermits."— Taos. 

Hobne,  L.R.C.P.,  Sandwich. 

"Thevalueof  Mackey's  Quinquininb  is  certainly  equal  to  that  of  Quinine.    This  pre- 
paration will  eventually  supersede  the  more  costly  Quinine."— Chemists'  Journal. 

Mr.  F.  Oldfield  writes  from  Bloemfontein,  South  Africa :—"  Please  send  Mackeys'  Qcin- 
quin inb.    It  suits  here  much  better  than  QutNiNB." 

MISTURA  CERII  COME,  MACKEYS'.  By  Royal  Letters  Patent.— 
A  new  and  soluble  compound  of  Cerium  combined  with  Chloroform,  Nux  Vomica,  and 
Hydrocyanic  Acid.  A  Specific  fob  Vomiting  in  Pbegxancy,  Sick  Stomach,  in  allevi- 
ating the  pain  and  vomiting  in  Carcincma  and  general  Chronic  Vomiting,  and  reliable- 
remedy  for  the  cure  of  Indigestion,  etc.  Dose,  15  to  60  minims.  In  Bottles,  5s.  and  9s. 
"I  have  found  Mistuba  Cbbii  Co.  allay  vomiting  (no  matter  the  cause)  when  all  other 
remedies  have  failed."— R.  T.  W.  Smith,  P.R.C.S.,  etc. 

"  I  have  found  your  Mistuba  Cbbii  Co.  most  efficacious  in  cases  of  most  obstinate  vomit- 
ing."—J.  Wilson,  F.R.C.S. 

MACKEYS'  MIST.  BISMUTHI  COMP.    (Dr.  Browning's  Registered.) 
Tonic  Digestive.    Dose,  15  to  30  minims.    The  only  reliable  preparation  of  Bismuth. 
The  Lancet  says  : — "  Bismuth  could  hardly  be  given  in  a  better  form." 
A  valuable  medicine  for  various  forms  of  Indigestion  and  any  disorder  of  the  stomach, 
having  a  direct  action  upon  the  mucous  membrane  as  a  sedative. 

"I  have  found  Mackeys'  Mistuba  Bismuthi  Comp.  most  efficacious,  and  far  superior  to  any 

other  preparation  of  Bismuth  that  has  come  under  my  notice." — C.  Eaton  Bakeb,  M.R  C.S.,  etc. 

"Mackets*  Mistuba  Bismuthi  Co.  is  by  far  the  best  preparation  of  Bismuth  I  know.    In 

cases  of  severe  sickness  I  have  found  it  retained  when  nothing  else  would  answer."— F.  H. 

Corbtn.  MR  C.S..  Tj.R.O.P..  etc..  Robertsbridge. 

MACKEYS'  MORRHUINE  (Registered) ;  or,  Cod-Liver  Oil  Mixture. 

—The  most  agreeable   and   efficacious  mode  of  administering  Cod-Liver  Oil.     This 

Mixture  supplies  a  want  that  has  long  been  felt,  for  a  preparation  of  Cod-Liver  Oil  that 

is  both  pleasant  to  take  and  easy  to  digest. 

By  a  process  invented  by  Messrs." Mackey,  Mackey  &  Co.,  the  Cod-Liver  Oil  is  converted 

into  a  perfect  Emulsion,  in  which  the  particles  of  Oil  are  suspended  in  such  a  minute  state 

of  subdivision,  that  it  is  perfectly  miscible  with  milk,  water,  etc. 

Dr.  M.  Bbowne  writes :—"  Your  Mobbhuine  is  so  agreeable  that  it  goes  rapidly,  and  we 
must  have  some  more." 

Stonehousb,  30l'i  October,  1881 :— "  Your  Mobrhuinb  was  kept  down  when  all  other  pre- 
parations of  Cod-Liver  Oil  were  rejected."— H.  B.  Snell. 

Mackby,  Mackey  &  Co.  are  sole  manufacturers  of  the 

NEW  SOLUBLE  TRANSPARENT  GELATINE  COATED 
PILLS.  These  Pills  possess  numerous  advantages  over  the  Pills  of  other  makers, 
amongst  which  may  be  specified— They  never  crack  or  split.  The  coating  does  not  peel 
off.  They  are  moderate  in  price.  The  Ingredients  are  carefully  selected,  and  of  unim- 
peachable quality.  The  coating,  which  dissolves  in  about  half  a  minute,  is  put  on  while 
the  mass  is  soft,  thus  keeping  the  Pill  in  a  perfectly  soluble  condition.  The  couting, 
which  is  unimpaired  by  age,  is  quite  transparent,  and  the  taste  of  the  Pills  is  perfectly 
covered.  The  excipients  chosen  tend  to  preserve  the  soluble  character  of  the  Pill,  and 
increase  the  medicinal  effect  of  the  drug. 
Pills  of  the  Pharmacopoeias  and  private  formulas  as  required. 
Samples  and  List  forwarded  on  application. 

SAXCERE  HAMAMELIS;  or,  Ung.  Hamamelis  Album- Pre- 
pared from  Wych  Hazel;  a  most  serviceable  remedy  for  tho  relief  and  cure  of  haemor- 
rhoids, valuable  for  sprains,  wounds,  and  inflamed  mucous  surfaces.     Price  is.  per  lb. 

MACKEYS'  LIQUOR  SANTAL  CUM  COPAIBA,  CUBEBA,  ET 
BUCHD. — When  the  disease  is  chronic,  "  the  Liquor  Santal  acts  like  a  charm.'*  8s. 
per  lb.    Dose,  1  to  2  drachms. 

MACKEYS'    CHLORODYNE.— Pinlc  and  Brown.    Anodyne,  astringent, 
antispasmodic,  diaphoretic,  sedative,  in  perfect  combination,  is  miscible  with  water  in 
all  proportions,  does  not  separate,  and  is  most  convenient  for  dispensing.    5s.  per  lb. 
Dr.  M.  Bbownb  writes: — "I  and  my  people  like  your  Chlobodynb  very  much;  it  is  far 

superior  to  any  other  maker's.'* 

A  liberal  discount  to  the  Trade  on  the. above  "preparations. 
CAUTION.— The  large  demand  for  our  specialities  has  caused  systematic  imitations.     The  Trade  is  earnestly 

requested,  if  not  ordering  direct,  to  giro  special  prominence  t<>  tho  word  MACKEYS'.  eg. .  Mackeys'  Quinqulnine  ; 

Mackeys'   Mlit    Bismuthi  Co. ;    Mackeys'  Cnlorodync,  all  soluble  compounds  of  Cerium,  and  improved 

preparations  of  the  Hypophosphites. 

MACKEY,    MACKEY    &    CO., 

Wiiolesale  &  Export  Druggist*  &  Manufacturing  Chemists,  1  &  2,  Bouvcrie  Street,  London,  E.C. 
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HUBBUCK'S 

PURE  OXIDE  OF  ZINC. 


PHARMACEUTICAL  CHEMISTS  will  use  this  in  preference  to  the  ZINCI 
OXIDUM  of  the  Br.  Ph.  1867,  which  is  a  return  to  the  process  of  the 
Pharmacopoeia  of  1836,  being  a  roasted  carbonate  as  a  substitute  for  the  pure 
Oxide. 

HTJBBTJCK'S  PURE  OXIDE  is  made  by  sublimation,  and  is  warranted 
to  contain  upwards  of  99  per  cent,  of  Pure  Oxide :  in  fact,  the  impurities  are 
not  traceable. 

Extract  from  "  Pharmaceutical  Journal"  of  May  1,  1856, 

page  486. 

Transactions     of    the    Pharmaceutical    Society     of    London. 

Wednesday,  April  2nd,  1856. 

"  On  Pure  Oxide  of  Zinc  for  Use  in  Medicine. 

"Mr.  Redwood  directed  the  attention  of  the  meeting  to  the  very  beautiful  specimen  of 
oxide  of  zinc  on  the  table,  which  had  been  presented  by  the  manufacturer,  Mr.  Hubbuck. 
Borne  of  this  oxide  had  been  submitted  to  him  for  chemical  examination,  and  finding  it  to 
be  remarkably  pure,  and  to  possess  in  a  high  degree  all  the  chemical  and  physical  quali- 
ties required  in  oxide  of  zinc  intended  for  use  in  medicine,  he  had  suggested  to  Mr.  Hub- 
buck  that  it  might  be  brought  under  the  notice  of  the  Society. 

"  The  specimen  of  oxide  of  zinc  on  the  table  was  not  only  free  from  all  impurities,  but 
it  possessed  the  other  qualities  required.  It  was  a  perfectly  white,  light,  and  smooth 
powder. 

"  Mr.  HtTBBtrcx  stated  that  the  oxide  of  zinc  which  his  firm  made  for  use  in  medicine 
was  free  from  impurities  commonly  occurring  in  the  oxide  made  by  combustion.  The 
zinc  was  first  thoroughly  refined,  and  all  the  lead,  arsenic,  cadmium,  iron,  and  other  im- 
purities removed.  The  pure  oxide  was  then  produced  by  combustion,  abstracting  only  the 
very  finest  part  of  the  product  for  medicinal  purposes.  About  one-tenth  or  one-twelfth  of 
the  whole  was  thus  set  apart  in  producing  that  from  which  the  sample  exhibited  had  been 
taken  ;  and  this  could  be  done,  since  their  usual  operations  requiring  them  to  make  several 
tons  of  oxide  every  day,  they  could  separate  as  much  as  was  required  in  a  state  of  absolute 
purity,  while  the  remainder  would  be  equally  valuable  as  a  pigment. 

"The  Chaibman  thought  the  mechanical  condition  of  substances  used  in  medicine  was 
often  a  matter  of  considerable  importance,  and  ought  to  be  considered  as  well  as  their 
chemical  composition.  He  thought  the  specimen  before  the  meeting  was  a  very  perfect 
one  in  every  respect,  and  he  had  no  doubt  it  was  the  bort  of  oxide  of  zinc  best  adapted  for 
use  in  medicine." 


Sold  by  the  following  Wholesale  Druggists,  in   Stamped   Boxes  of  7  and  14  lbs.  :— 


Baiss  Brothers  &  Co. 
Barron,  Harveys    &   Simp- 
son. 
Barron,  Squire  &  Co. 
Battley  &  Watts. 
Burgoyne,  Burbidges  &  Co. 
Clark  &  Pinkerton. 
Clarke,  Bleasdale  &  Co. 
Clay,  Dod  &  Case. 
Corbyn,  Stacey  &  Co. 
Davy,  Yates  &  Routledge. 
Duncan,  Flocklmrt  &  Co. 
Evans,  Lescher  &  Evans. 


Evans,  Sons  &  Co. 
Ferris,  Boorne  &  Co. 
Gabriel  and  Troke. 
Gale  &  Co. 

Glasgow  Apothecaries  Co. 
Harvey  &  Reynolds. 
Hearon,  Squire  &  Francis. 
Herrings  &  Co. 
Hodgkinson,     Preston      ■& 

King. 
Eodgkinsons,       Stead      & 

Treacher. 
Horner  &  Sons. 


Huskisson,  H.  O.  &  Co. 

Johnsons  &  Sons. 

Langton,  Harker  &  Stagg. 

Lofthouse  &  Saltmer. 

Mather,  William. 

Southall  Brothers  &  Bar- 
clay. 

Sumner,  R.  &  Co. 

Warren,  A.  &  J. 

Woolley,  James,  Sons  & 
Co. 

Wright,  Layman  &  Umney. 

Wyleys  &  Brown. 


The  Manufacturers  supply,  Wholesale  only,  in  quantities  of 
not  less  than  a  Quarter  of  a  Ton. 


HUBBUCK  &  SON,  24,  LIME  STREET,  LONDON. 
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JAMES  WOOLLEY,  SONS  &  CO., 

DRUG    MILLERS, 

WHOLESALE  AND  EXPORT  DRUGGISTS 

AND 

Manufacturing  Pharmaceutical  Chemists. 

Warehouse  and  k^^  Laboratory  and  Drug 

Offices:  p     \|/      K  Mills: 


2  &  4,  Swan  Court,      g  "  IfT  '  %        Knowstey  Street, 
Market  Street,  4fi%  Cheetham, 

MANCHESTER. 


ASSAYED    DRUGS. 

(Opium,  Cinchona,  Scammony,  etc.) 
Their  Powders  and  Preparations. 

SPIRITUS    ^ETHERIS    NITROSI,    B.P. 

Guaranteed  of  the  official  strength. 

.ETHER.   NITROSUS  AND   SOL.  .ETHER.   NIT. 

(1  to  7)  (1  to  3) 

SPIRIT.    AMMON.    AROMAT.,    B.P. 

Distilled  from  Volcanic  Ammonia. 

THE    "EXTRA    PALE"    COD-LIVER    OIL. 

Unchanged  at  32°  F. 

TASTELESS    COATED    PILLS. 

IMPALPABLE    POWDERS. 

OINTMENTS  LEVIGATED  BY  STEAM-POWER. 

PURE    AND    COMMERCIAL    CHEMICALS. 

CHEMICAL    AND    PHARMACEUTICAL 
APPARATUS. 


Prices  Current  and  Catalogues  on  demand. 
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TWO  SPECIAL  FIRST  AWARDS,  SYDNEY  EXHIBITION,  1879-1880. 

FIRST  AWARDS,  WITH  GOLD  MEDAL  FOR  ESPECIAL  EXCELLENCE, 

MELBOURNE  EXHIBITION,  1880-1881. 


THOMAS  WHIFFEN, 

BATTERSEA,  LOHDON, 

MANUFACTUKEE  OF 

QUININE  SULPHATE, 

White  and  Unbleached,  and  all   other  important    Salts   of   Quinine ; 

as  also  of 

QUINIDINE,  CINCHONIDINE,  AND  CINGHONINE. 
QUINETUM. 

The  Alkaloids  of  India  Chinchona  Succirubra  Bark. 

QUINETUM  SULPHATES. 

LIQUID   EXTRACT  OF  CINCHONA 

BARK. 

SALICINE, 

The  Active  Principle  of  "Willow  Bark. 

STRYCHNINE   (HULLE'S). 

The    Advertiser    ia    the    PKOPKIETOR   and    INVENTOR    of    this 
well-known  Brand. 


ADVERTISEMENTS. 
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ADTERTISEMENTS. 


Drugs,    Chemicals,    and    Pharmaceutical    Preparations. 

BURGESS,  WILLOWS  &  FRANCIS, 

Wholesale  and  Export  Bruggists,  and  ©perative  pharmacists, 
101,  HIGH  H0LB0RN,  LONDON,  W.C.     Established  1751. 

Prices  Current  on  Application. 

OIL    OF    EUCALYPTUS. 

DISTILLED    FROM    THE   LEAVES    OF   THE 

Amygdalina  Odorata  of  Australia. 

Valuable  as  a  Perfume,  a  base  for  mixed  Oils,  a  solvent  for  Gums  and  Resins,  and  a 
Medicinal  Agency  of  proved  efficacy.  It  is  largely  used  in  the  Melbourne  Hospitals,  intern- 
ally as  a  stimulant,  carminative,  and  anti-spasmodic;  and  externally  for  Rheumatism,  etc. 


Sole  Agents  fob  England: — 

GRIM  WADE,  RIDLEY  &  CO.,  Mildmay  Chambers, 

82,    BISHOPSGATE    STREET.    E.C. 

ACID    ACETIC    Fort.    1040. 

Prime  quality  and  guaranteed  from  Soda. 

MANUFACTURED   BY 

DUNN    &    COMPANY, 

MAHUFACTUBraa  CHEMISTS, 

STIRLING  CHEMICAL  WORKS,  WEST  HAM, 

Late  of  10,  Princes  Square,  Finsbury,  London. 


METHYLENE. 

Discovered  to  be  a  general  Anaesthetic  by  Dr.  Richardson,  in  ] 

1  lb.  Bottles,  16s. ;  8  oz.,  8s.  6d.  ;  4  oz.,  4s.  6d.  ;  2  o?.,  2s.  6d. 

COMPOUND    ANESTHETIC   ETHER. 

For  producing  Local  Annssthesia. 

In  4  oz.,  10  oz.,  and  20  oz.  Stoppered  Bottles,  2s.,  4s.,  and  7s. 

OZONIC    ETHER. 

In  4  oz.  and  16  oz.  Stoppered  Bottles,  3s.  6d.  and  12s. 

PEROXIDE    OP    HYDROGEN. 

First  introduced  as  a  Medicine  by  Dr.  Richabdson. 

ETHYLATE    OP    SODIUM 

(Dr.  Rxchaedson's  Formula),  for  removing  Naevi,  etc.    In  \  oz.  and  1  oz.  Bottles, 

with  elongated  stoppers  for  applying  the  caustic,  2s.  6i.  and  4s. 

STYPTIC    COLLOID, 

For  promoting  the  Healing  of  Wounds  by  the  first  intention. 

In  2  oz.  and  4  oz.  Bottles,  with  Brush,  2s.  6d. 

and  4s.  Od. ;  16  oz.,  12s. 

CHARCOAL  CAPSULES, 

Containing  pure  Vegetable  Ivory  Charcoal. 
In  boxes,  2s.  6d.  each. 
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PURE    SPIRITS    OF    WINE. 

To  Wholesale  Druggists,  Chemists,  Perfumers,  &c. 

We  are  now  supplying  Sp.  Fin.  Red.,  fine  qualities,  at  a  very  low  figure  for  cash  ;  free 
from  smell,  and  perfectly  clean ;  for  exportation  likewise. 

METHYLATED   SPIRIT   AND    FINISH,    64   0.   P. 

E.  Boweebank  &  Sons  are  selling  the  above  at  the  lowest  possible  cash  price  of  the  day 
in  quantities  of  Five  Gallons  and  upwards.     Quotations  upon  application. 

CATALONIAN  SHERRY,  7s.  6d.  per  gallon  (Nett). 
A  good  sound  wine,  combining  body  and  strength,  and  specially  adapted  for  medicated 
wines  and  other  purposes.    Packages  to  be  paid  for,  and  allowed  upon  return. 

E.  BOWERBANK  XSONS,  THE  BI8H0PSGATE  DISTILLERY,  SUN  STREET,  LONDON. 
ORANGE     'WINE,    Finest   Quality; 

Guaranteed  not  to  cause  a  deposit  or  become  opaque  by  the  addition  of  quinine.  5s.  9d.  per 
gallon,  net  cash.    Second  Quality,  4s.  9d.  net. 

BOWERBANK'S 
CELEBRATED   PURE   SPIRITS   OF   WINE 

Is  used  by  all  the  principal  Wholesale  Druggists,  Pharmaceutists,  and  Perfumers  in  town 
and  country.  It  is  allowed  to  be  the  best  article  for  making  Tinctures,  Essences,  and  the 
most  delicate  Perfumes,  being  perfectly  free  from  smell  and  fusil  oil.  Can  be  obtained 
through  Druggists,  with  E.  B.  &  Sons'  name  and  label  on  bottles,  etc. 


ESTABLISHED     1782. 

The   BISHOPSGATE   DISTILLERY,   Sun   Street,   London. 

Also  at  DUNNING'S  ALLEY. 

N.B. — No  connection  with  the  House  styled  Bishopsgate  Distillery  and  Wine  Company. 

CffOTTPs— London  and  Westminster  B«n". 

Chemical  Food,    or   Par  risk's   Syrup. 

*„*  Each  teaspoonful  contains  2  grains  of  Phosphate  of  Iron  and  Lime,  with 
smaller  proportions  of  the  Alkaline  Phosphates,  all  in  perfect  solution.  One  or 
two  teaspoonfuls  at  mealtime. 


Syrup  of  Biphosphate  of  Iron  and  Man- 
ganese. 

Syrup  of  Biphosphate  of  Iron. 

Syrup  of  Biphosphate  of  Lime. 

Syrup  of  Biphosphate  of  Zinc. 

Syrup  of  Hypophosphite  of  Iron,  Quinine, 
and  Strychnine. 

Syrup  of  the  Superphosphate  of  Iron, 
Quinine,  and  Strychnine. 

Syrup  of  Hypophosphite  of  Iron. 

Syrup  of  Hypophosphite  of  Lime. 

Syrup  of  Hypophosphite  of  Soda. 


Compound  Syrup  of  Hypophosphite   of 

Iron  and  Lime. 
Syrup  of  Pyrophosphate  of  Iron. 
Syrup  of  Bromide  of  Iron. 
Syrup  of  Iodide  of  Quinine. 
Syrup  of  Iodide  of  Iron  and  Quinine. 
Syrup  of  Peracetate  of  Iron  and  Quinine. 
Solution  of  Peracetate  of  Iron. 
Do-    Glacial- 
Clinical  experience  has  proved  that  this 

preparation    contains  Iron   in  the  most 

assimilable  form. 
Solution  of  Peracetate  of  Iron  and  Quinine. 


COD   LIVER  OLJKIN. 

This  preparation  is  prepared  from  the  finest  Newfoundland  Oil,  containing  all  the  active 
principles,  without  ito  impurities,  aud  will  be  found  to  agree  with  ihemost  delicate  stomachs. 
Phpsphorised  Cod  Liver  Olein.  I  Cod  Liver  Oil  with  Iodide  of  Iron. 

Cod  Liver  Oil  with  Quinine.  Cod  Liver  Oil  with  Bromide  of  Iron. 

SYEUP  OF  HYPOPHOSPHITE  OF  IRON  AND  QUININE. 
This  preparation  has  been  successfully  given  in  Hysteria,  Epilepsy,  spermatorrhoea,  and 
other  exhaustive  derangements  of  the  Nervous  Svstpm 

DIALYSED  IRON.— Dose,  10  to  30  minims  in  water. 

Proprietors  of  the  City  of  London  Cough  Lozenges  and  Pills,  Toothache 

Annihilator,  No  More  Corns  (all  Registsred  ;  and  Antiseptic  Saline. 

Application  for  the  Marvellous  Removal  of  Corns. 

BBEWER  &  MARSTON,  Pharmaceutical  and  Operative  Chemists, 

105,    LATE    99,    LONDON    WALL,    E.C. 
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3;  RELIABLE,  SOLUBLE,  &  PERMANENT. 


SUGAR-COATED     PILLS 

OF   THE 

BRITISH  PHARMACOPEIA 

and  useful  Formula. 

R.    HAMPSON, 

-  205,    ST.    JOHN    STREET    ROAD,    LONDON,   E.C. 

A  Price  Current  and  Sample  post  free. 


MIST.  PEPSIH-2E  Go.  c.    BISMUTHO, 

A  USEFUL  COMPOUND,  CONTAINING 
Pepsine,  Nux  Vomica,  Opium,  Hydrocyanic  Acid,  Chloric  iEther,  and  Bismuth,  &c 
DOSE.— Half  to  One  dram  diluted. 
"Provident  Dispensary,  15,  Stanhope  Street,  Newcastle-on-Tyne, 
Sib,  March  7th,  1880. 

I  must  thank  you  for  having  put  me  in  possession  of  a  most  useful  and  elegant 
preparation,  in  the  shape  of  your  Mist.  Pepsinae  Co.  c.  Bismutho. 

In  that  most  extensive  class  of  cases  met  with  in  general  practice,  including  Dyspepsia, 
Gastrodynia,  Pyrosis,  etc.,  I  know  of  no  remedy  which  acts  so  readily  and  efficiently  as  the 
above  preparation.    Another,  by  no  means  slight  advantage  in  your  happy  combination,  is 
the  rapidity  with  which  it  can  be  dispensed,  and  i  ts  solubility  in  various  media. 
I  am  convinced  that  it  only  requires  to  be  known  to  be  extensively  used. 

Yours  truly, 

JOHN  H.  M.  GALLWEY,  M.R.C.S.E. 
Prepared  only  by  C.  J.  HEWLETT  &  SON,  Manufacturing  and  Pharmaceutical 
Chemists,  40,  41,  &  42,  Charlotte  Street,  Great  Eastern  Street,  London,  E.C. 

NEW    DRUGS   AND   REMEDIES. 

Every  kind  of  New  Drug  and  Remedy  can  be  had  from  advertisers,  who  make 
a  speciality  of  introducing  and  importing  new  barks  and  plants,  etc.,  likely  to 
prove  of  value  for  medicinal  purposes. 

The  following  are  the  most  important, — 

Chaulmugra  Oil,   Coca,  Coto  Bark,  Damiana  and  Boldo  Leaves, 

Euphorbia    Pilulifera    Herb,   Kava-Kava,    Menthol    Crystals 

and    Cones,  Yerba  Mate,  Pilocarpine,  Papaw  Juice,  Papaine, 

Quince  Seed,  Pongamia  Oil,  etc.,  etc. 

List  of  prices  and  of  drugs,  with  their  doses  and  preparations,  free  on  application  to 

THOS.  CHRISTY  &  Co.,  155,  Fenchurch  Street,  London,  E.C. 
BURROUGHS   SPIRITUS   RECTIFICATUS,   P.B. 

Specially  Pure  Spirits  of  Wine. 

A  highly  rectified  ENGLISH   GRAIN   SPIRIT,  free  from  fusel  oil. 

ORANGE  WINE,  SHERRY,  AND  MALAGA,  FOR  MEDICINAL  USE. 
BEST   METHYLATED   SPIEIT. 


JAMES    BURROUGH   &  Compy., 

CALE   STREET    DISTILLERY,    CHELSEA,    LONDON,   S.W. 

Also  duty  free  for  exportation. 
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NO  STABLE  IS  COMPLETE  WITHOUT 

ELLIMAN'S    ROYAL 

EMBROCATION, 


Lime  Hunteb.  (Trade  Mark.)  T 

Elliman's  Royal  Embrocation  is  used  in  the 

Masters  of  Hounds. 


Lord  Middleton 

Mr.  John  Blencowe  Cookson 

Karl  of  Macclesfield 

Mr.  George  Meyrick 

Mr.  Anthony  Hamond 

Mr.  J.  T.  D.  Llewllyn 

Karl  Percy 

Mr.  Robert  Gosling 

Mr.  John  Coupland 

Lieut-Col.  R.  H.  Price 

Mr.  F.  Walter  Greene 

Major  J.  M.  Browne 

Mr.  G.  Fenwick 

Mr.  Lionel  Patton 

Mr.  J.  B.  Hankey 

Mr.  W.  W.  B.  Beach,  M.P. 

Mr.  Richard  Lant 

Colonel  Everett 


Mr.  W.  Farnell  Watson 

Mr.  George  Nurse 

Mr.  B.  C.  Chaston 

Mr.  John  Gubbins 

Mr  W.  K.  Oakley 

Duke  of  Rutland 

Viscount  Valentia 

Earl  of  Yarborough 

Mr.  R.  H.  Combe 

Mr.  Algernon  Rushont 

Sir  B.  Cunard 

Admiral  Parker 

Mr.  Anthony  L.  Maynard 

Mr.  A.  W.  Ruggles  Brise 

Mr.  T.  W.  Nunn 

Hon.  T.  W.  Fitzwilliam 

Mr.  J.  S.  Gibbon 

Mr.  G.  A.  Grey 


HK    ROTAL   HCNTHB   CuBBD. 

Stables  of  the  following 


Mr.  John  Hargreaves 

Mr.  J.  Dickinson  and  J.  N 

Maughan 
Mr.  Albert  Brassey 
Hon.  Ralph  Nevill 
Mr.  A.  Knowles 
Mr.  C.  W.  Wickstead. 
Mr.  G.  F.  Lutrell 
Mr.  W.  R.  H.  Powell,  M.P. 
Mr.  F.  Ames 
Earl  of  Zetland 
Mr.  W.  de  Salis  Filgate 
Captain  George  Cheape 
Hon.    R.    Baillie    Hamilton 

and  Earl  of  Haddington 
Duke  of  Bucclench 
Earl  of  Eglinton  and  Winton 
Mr.  R.  Hamilton  Stubber 


GOLD  MEDAL  AWARDED  NEW   ZEALAND  EXHIBITION,  1882. 
Of  Chemists,  in  Bottlet,  2s.,  2s.  6d.,  and  3s.  6<i. 


RHEUMATISM!     SPRAINS!!     CHEST  COLDS!!! 


ELLIMAN'S 


UNIVERSAL 

EMBROCATION. 

COUNTER-IRRITATION  is  the  treatment  of  an  INTERNAL  LOCAL  INFLAMMA- 
TORY DISEASE  by  an  EXTERNAL  LOCAL  STIMULATING  APPLICATION. 

ELLIMAN'S  UNIVERSAL  EMBROCATION  is  tho  BEST  COUNTER- 
IRRITANT,  and  can  be  used  with  confidence  in  those  diseases  for  which  the  Medical  Pro- 
fession recommend  counter-irritants  land  rubefacients,  such  as  Rheumatism,  Sprains, 
Chest  Colds,  etc. 

Sold  fy  alt  Chemists,  in  lottles,  Is.  l$d.  and  2s.  9d\  each. 

T   T 
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DR.  RENNER'S  ESTABLISHMENT  FOR 

VACCINATION   WITH    CALF   LYMPH, 

838,  MARYLEBONE  KOAD,  LONDON,  N.W. 

Vaccination  from  the  Calf  Daily  at  Two  o'clock. 

PRICE    OF    CALF    LYMPH    (DAILY    FRESH)—' 

2s.  6d.  each,  or  3  for  7s. 

Is.  2d.  each,  or  3  for  3s. 

Is  2d.  each,  or  3  for  3s. 

3  for  2s.  6d. 

2s.  6d.  each. 

Sent  Post  Free  on  receipt  of  remittance  addressed  to  the  Manager  of  the  Establishment, 
or  the  following  appointed  Agents :  Messrs.  Allen  &  Hanburys,  Wholesale  Druggists, 
Plough  Court,  87,  Lombard  Street,  E.C. ;  Mr.  W.  Martindale,  Pharmaceutical  Chemist,  10, 
New  Cavendish  Street,  W. ;  Messrs.  Harvey  &  Reynolds,  13,  Briggate,  Leeds;  Messrs. 
Brady  &  Martin,  29,  Moseley  Street,  Newcastle-on-Tyne.  Mr.  John  Evans,  Apothecary, 
49,  Dawson  Street,  Dublin  (Sole  Agent  for  Ireland).  Mr.  A,  Young,  Surgical  Instrument 
Maker,  57  &  61,  Forrest  Road  Edinburgh. 

For  Agencies,  apply  to  the  Manages,  228,  Marylehonc  Rood,  London. 

WILLIAM  GRAHAM  CARR  I  SONS, 

Ipjjarmctccutiol  Cbcmbts, 


I  IMPORTERS  AND  WHOLESALE  DEALERS! 
IN  COD  LIVER  OIL. 

BERWICK-ON-TWEED. 

Established   1794. 

Medicinal  Oil  made  daily  on  the  Premises. 
DELECTABLE  JUJUBES,  VOICE  JUJUBES,  AND  GLYCERINE  PASTILLES, 

Put  up  in  4-lb.  Decorated  Tins  with  Glass  Lids,  TINS  FREE,  are  now  being  inquired  for  by 

buyers  from  all  parts  of  the  world.    They  are  not  surpassed  in  quality  by  any  maker,  and 

give  entire  satisfaction. 

MEDICATED    and   HIGH-CLASS    LOZENGES    of    every    kind, 

Sent  out  in  2-lb.  or  4-lb.  Bottles,  Bottles  Free  ;  or  in  Tins,  from  10  lbs.  upwards. 

LIME    JUICE    TABLETS,    THIRST    QUENCHERS. 

ACID  DROPS,  AND  BEST  QUALITY  BOILED  SUGARS  OF  EVERY  KIND. 

GIBSON'S    ORIGINAL    CHLORODYNE    LOZENGES. 

PENNY  SUGAR,  "WORM  CAKES,  suitable  for  either  children  or  hdults.    Have  an 

immense  sale,  keep  in  any  climate,  and  please  everybody.    Manufactured  by 

ROBERT       GIBSON, 

Carlton  Works,  Hulme,  Manchester ;  and  1,  Australian  Avenue,  London. 

Prica  Lists  sent  on  application.     Our  goods  can  he  bought  through  any  Wholesale  or  Export  Hous* 

in  I,nn<ton. 

VALUABLE    FAMILY    MEDICINE. 

Established  1835. 

WHELPTON'S  VEGETABLE  PURIFYING  PILLS, 

.j.  Are  one  of  those  rare  Medicines  which,  for  their  extraordinary 

properties,  have  pained  an  almost  UNIVERSAL  REPUTATION. 

Numbers  are  constantly  benring  testimony  to  their  great  value  in 

Disorders  of  the  Head,  Chest,  Bowels/Liver,  and  Kidneys ; 

.rrS^-?-*^1,r<p<y&i^o     n'MO  in  Rheumatism,  as  may  bo  seen  from  the  Testimonials 

"    ~k  iRt ^'iTrzd'  t   published  from  timo  to  time.     By  the  timely  use  of  such  a  remedy 


many  of  the  seriously  Mfllicting  disorders  which  result  from  proper 
means  lining  noLrlectod  might  bo  avoided  and  much  suffering  saved,  for  "  Phbvkktion  is 

BKTTKR  THAN  Cl'IiH." 

Hold  in  Boxes,  price  7\d.,  Is.  -[\d.,  and  2r.  9d.(  by  G.  WHELPTON  &  SON. 
3,  Crarifi  Court,  Fleet  Street,  London,  and  by  Chemists  and  Medicine  Vendors  at 
Home  and  Abroad.    Sent  free  by  post  in  the  United  Kingdom  for  8,  U,  or  33  stamps. 


ADVERTISEMENTS. 


C43 


THE  SAFETY  CORN-CUTTER 


By  Royal  Letters  Patent. 


This  handy  little  instrument,  the  invention  of  a  Surgeon,  will  be  found  by 
very  many  to  be  a  great  boon ;  its  use  always  affords  immediate  and  great 
relief,  and  in  many  instances  effects  a  cure.  The  small  cutting  blade  is  so 
protected  by  a  silver  shield  that  there  is  no  possibility  of  its  slipping  and 
cutting  the  corn  deep.  A  child  may  use  it  with  perfect  safety.  No  dressing 
case  is  complete  without  it. 

May  be  had  of  all  Chemists,  Cutlers,  and  Silversmiths.    Price  12/6. 


Sole  Manufacturers — 

JOHN  WEISS  &  SON,  62,  Strand,  London,  W.C. 


ASK    FOR    COWAN'S 


VACCINATION    SHIELDS. 

As  inferior  articles  are  in  the  Market. 
From  all  Wholesale  Houses.  William 
Cowan,  Inventor  and  Maker  of  the  Vac- 
cination Shield,  51,  Stanhope  Street, 
Glasgow. 


B.    ROBINSON, 

atrafariaring  demist  rnxb  ^istilkr, 
BREWER    OF    BRITISH    WINES. 

PENDLETON,    MANCHESTER. 
VIN.  AUEANTI,  B.P.,   specially  prepared  for 
Quinine  Wine,  and  for  Export. 

N.B. — Price  List  of  Specialities  on  application. 


W.  STONE'S  DISPENSING  &  ANALYTICAL  BALANCES. 

44,  GLOUCESTER  ST.,  QUEEN'S  SQUARE,  W.C. 

No.  1.    Box 

Balance, 

35s. 

No.  la,  in 

Case, 

63s. 

This  Balance  was  strongly  recommended  by 
Professor  Redwood. — See  Pharmaceutical  Journal, 
April  9th,  1881. 
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ROBINSON  &  SONS, 

hutufactebbbs  of 

Round,  Square,  Oval,  and  Octagon 
Paper  and  Willow  Soxes. 

Registered  Safety  Bottom  Boxee,  for  Parcel  Post. 

WHEAT  BRIDGE  MILLS. 

Near  CHESTERFIELD, 

WAREHOUSE  .—55,  FANN   STREET, 
ALDERSGATE  STREET,  LONDON. 


■     Honourable    Mention    for    Card- 
board  Boxes. 


HAYWOOD'S  SURGICAL  APPLIANCES. 


DRUGGISTS'  SUNDRIES, 


Greatest    attention  paid    to    Special 
Orders;  which  are  invariably  forwarded 
C       2>er  return  of  2>ost. 


J.  H.  HAYWOOD,  Castle  Gate,  Nottingham. 


ADVEBTISEMENrS. 
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The  BEST 
MIXERS 

For  HEAYY 
or  LIGHT 
WORK. 


Send 
for 

PRICE  LIST, 

Post  Free. 


Vide 
European 
Mail 


As  labour-saving  machines,  the  value   of 
these  Patent  Mixers  cannot  be  readily  over- 
estimated.    They  are  rapidly  superseding  the 
pestle    and   mortar    for  innumerable  industrial 
purposes.      The     following    special     features    of 
Messrs.   Bbacher's    Mixers    must  recommend  them 
at  once  to  practical  minds  : — 
The  ingredients  may  be  placed  in  the  sieve  separately, 
with  quite  as  good  an  effect  as  if  they  had  been  previously 
thrown  together. 
The  mixing,  sifting,  and  crushing  being  simultaneously  performed,  the  con- 
tents may  be  discharged  when  from  40  to  60 
revolutions  have  been  effected  after  passing 
through  the  sieve. 

By  the  use  of  these  machines  the  powders 
are  more  readily  reduced,  and  as  effectively 
blended  by  a  coarse  sieve  as  by  other  pro- 
cesses with  a  fine  one.  Moreover,  the  sieves 
may  be  entirely  dispensed  with  if  none  of  the 
powders  contain  concrete  lumps. 

Finally,  the  machine  can  be  worked  without 
a  cover,  and  can  be  cleaned  with  extreme 
facility.  They  are,  without  doubt,  the  best 
and  cheapest  Mixing  Machines  ever  invented ; 
indeed,  it  would  scarcely  be  thought  possible 
that  the  articles  could  be  so  thoroughly 
blended  in  such  an  incredibly  short  time. 
NOTE  THE  ADDRESS  : 

P.  H.  BRACHER  &  CO., 

77,  High  Street,  Wincanton. 
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THE  BOOMER  PRESS. 

BOOMER     PRESS, 

PARIS,     1878. 


Over  10,000    Sold. 

Equal  to  Hydraulic  Power,  without  the  possibility  of 

yielding. 

No  Made  Foundation  required. 

No    liability    of    getting    out    of    order. 

Can  be  worked  by  hand  or  power. 


Made  to  any  required  size,  SMALL  PATENT  TINCTURE  PRESS. 
and  up  to  a  pressure  of  Sizes-  2  9iaart^  an?  t „Quarts- 

/inn  4  Prices,  24a.  &  30s. 

This  Press  shows  the  cylinder  tipped  back  ready 
(Ivlinrlpy  nnH  blntp*  iirinpH  for  filling.    The  inside  of  the  cylinder  is  enamelled, 

vyiinuer  unu  yiuivz  iinrivu  an(l  wjU  not  b0  lUIoctod  by  acid8#   May  be  U8ed 

if  reQUired.  witu  or  without  perforated  extra  cylinder. 

FOB   FULL   PAKTICULAES   APPLY   TO 

JOHN    H.    LADD    &    CO., 

116,    QUEEN     VICTORIA    ST.,    LONDON,    E.C. 
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GREAT  SAVING  OF 
MONEY  AND  LABOUR. 


SOMETHING  NEW, 


ELEGANCE  AND 
DURABILITY  COMBINED- 


REDUCTION  IN  PRICES  OF  PATENT  RECESS  LABELLED  SHOP  ROUNDS. 

Parties  about  to  Open  New  Establishments  or  Refit  Old  Premises  should  compare  following 

Net  Prices. 

THESE  PRICES  INCLUDE  GLASS  LABELS  ATTACHED  TO  BOTTLES  READY  FOR  USE. 


Flint  Glass.   Blue  Glass. 
Size.  Height.  N.M.  W.M.  N.M.  W.M. 
16  oz.  8  in.    I5'6    17/6    17/-    20|- per  doz. 
20  „    9   „     16/6      19/-     18/-    21/-       „ 

Brices  of  other  Shop  Bottles,  etc.,  on  application. 


Flint  Glass.   Blue  (4lass. 
Size.   Height.  N.M.  W.M.  N.M.  W.M. 
32  oz.  lOHn-    17/-   21/-   1816  23- per  doz. 
44   „       II     „    22,-  25/6  25-  29/- 

Sample  Bottle  sent  on  receipt  of  Is.  7d.  in  Stamps. 


Fac-Simile  sheet  Labels,  in  various  styles,  sent  on  receipt  of  two  stamps. 
Amongst  others,  the  following  parties  have  recently  been  suppliedwith  these  bottles : — 

McRae,  Alexander,  Edinburgh. 
Morris,  J.  L.,  Moss  Side  Manchester. 
Parsonson,  T.,  Jersey. 


Ady,  Dr.  J.  C,  Rangoon. 

Beckwitb,  H.  B.,  Grenada. 

Bdton,  J.  W.,  Stoke-on-Trent. 

Blair,  John,  Cork. 

Boot,  J.  &  M.,  Nottingham. 

Brevis,  John,  West  Hartlepool. 

Brunton,  W.  W.,  South  Kensington,  London. 

Carruthers  &  Allen,  Dumfries. 

Central  School  of  Pharmacy,  London. 

Cullen  &  Co.,  South  Norwood,  London. 

Day,  J.,  Savile  Town,  Dewsbury. 

Gardner,  A.  W.,  Auckland,  N.Z. 

Kinninmont,  A.,  Glasgow. 

Macfarlane,  A.  Y.,  Edinburgh. 

Mason,  W.  D.,  Grimsby. 

Maston,  G.,  Hartlepooi. 

McCaul,  J.  &  G.,  Londonderry. 


Pattison,  H.,  Coleham,  Shrewsbury. 

Pittuck,  F.  H.,  Hebbarn-on-Tyne. 

Quiray,  W.  D.,  Belfast. 

Rand,  E.,  Wagga- Wagga.  New  South  Wales. 

Senior.  Harold,  Norwood  Lane,  London. 

Sibthorpe,  S.,  Wolverhampton. 

Smith,  Albert,  Ilfracombe. 

Taylor,  W.  G.,  Hungerford. 

Todd,  Joe,  Carlisle. 

Todrick,  W.  M.,  Allahabad,  Ir»dia. 

Walton,  M.  F.,  Sowerby  Bridge. 

Waterhouse,  A.,  Dewsbury. 

Wills    &    Wootton,   Westminster    College. 

Wing,  Lewis,  Chislehurst. 


SOLE  AGENTS  :— 
GLASGOW   APOTHECARIES'    COMPANY,   Virginia    St.,    Glasgow. 


FEEDING  BOTTLES. 

The  "  ECLIPSE." 


HEARN,  RIDDELL  &  CO., 

Glass  Bottle  Manufacturers, 

387,  KINGSLAND  ROAD,  LONDON,  E. 

GLASS    BOTTLES    of    EVERY    DESCRIPTION, 

either  PLAIN  or  STOPPERED,  made  in  WHITE, 

BLUE,  AMBER,  ACTINIC  GREEN,  or  any  other 

colour  required. 

SPECIAL  ATTENTION   GIVEN   TO  QUALITY. 

Quotations,  post  free,  to  any  part  of  the 

world  on  application. 

The   above  will  be  found  the   BEST   and 
CHEAPEST  House  in  the  trade. 


GLASS    BOTTLES. 

MEDICAL,    DISPENSING,    AND    OTHER    KINDS. 

KILNEK     BROTHERS, 

NO.   21,   GREAT   NORTHERN    GOODS   STATION 
KING'S  CROSS,  LONDON,  N. 


Illustrated  Catalogues  and  Price  Lists  on  application. 

PRIZE  MEDALS-LONDON,  1862j  PARIS,  1875;  PHILADELPHIA,  1876;  PARIS,  1878;  SYDNEY,  1879; 

MELBOURNE,  18S0. 
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.All  tearing  this  Trade  Mark 
warranted  Pure. 


LINT 


ROBINSON  &  SONS, 

Sphmtrs  Hub  ^lanufacturcrs, 

Cotton  &  Flax  Lints,  Gamgee  Tissue, 

Cotton  Wools  and  Bandages. 

WHEAT   BRIDGE   MILLS, 

Near   CHESTERFIELD. 

WAREHOUSE  :— 55,  FANN  STREET,  ALDERSGATE, 
STREET,  LONDON. 

Certificate  of  Merit  at  the   Medical   and   Sanitary 
Exhibition,  London,   1881.     No  higher  recom- 
mendation of  Goods  can  be  given. 

To  le  had  of  all  the    Wholesale  Houses,   or  direct  from 
the  Makers. 


<—)  saul.  howlett,  f 

GL/VSS   SJHOW   C/cSE   JVI/rKER. 
]\£e3ical  J^abellii^  anil  ^ritin|  on  (Jlaj$,  etc,  etc. 

CABINET    FITTER 

TO   THE 

Pharmaceutical  Society  of  Great  Britain. 
SHOPS    FITTED 

By  Contract  with  every  Requisite,  on  the  Most  Improved  Principles  and  the 

very  best  Terms. 


PLANS    AND    ESTIMATES    SUPPLIED. 


«3T  MANUFACTORY  AND  SHOW  ROOMS  : 

LINDLEY  STREET,  SIDNEY  STREET,  MILE  END,  LONDON,  L 

E.     NATALI, 

207,  OLD  STREET,  SHOREDITCH,  LONDON, 

SHOP    FITTER 

AND 

(Stes  €n$t  fprnrnfariurer. 

A  large  Stock  of  New  and  Second-Hand  Fixtures  and  Utensils. 

Shops  fitted  in  Country  same  price  as  in  Town  ;  complete  from  £70. 
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MEDICAL 

SHOP  FITTINGS, 


MANUFACTUKED  BY 


GEORGE  TREBLE  &  SON, 

HOXTON,   LONDON. 


^Tvl 


1  6-  |i-o  - » -a.---  j|--s-  H  -s-  »  ■■•»■■■  M  •••,•- 1 


I 


Design  for  Drawers  and  Shelves  for  side  of  Shop. 


If  New  Fittings  are  required,  or  alterations  become  necessary,  apply  to 
George  Treble  &  Son,  whose  Travellers  will  call  to  take  instructions  and 
measurements  in  any  part  of  the  kingdom,  and  will  prepare  suitable  designs 
and  estimates  free. 


GEORGE    TREBLE   &   SON, 
44,  46,  48,  50,  &  52,  Whitmore  Road,  Hoxton,  London,  N. 


CHEMISTS'  SHOPS  FITTED  UP  BY  CONTEACT  IN  ANY  PAET 
OF  THE  KINGDOM. 
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EWBANK'S  ROYAL   PLATE   POWDER, 

For  Silver  and  Electro  Plate. 

6d.  and  Is. 


EWBANK   LEEFE  (Silversmith), 

23©,     GOSWBLL     R.OAJD,     LOITTDOIT. 


GOLD  MEDAL,  ADELAIDE.  1881. 


NEED 


POLISHING  PASTE 


PICKERING'S  ■H^E- 

rURNITURE  POLISH 


pijATE  jpowduh  &cc  a 


SHEFFIELD 


JOSEPH  PICKERING  &  SONS,  AR>yn  Works,  Sheffield. 


H 

m 

> 


Gloss  &stifmess 


H /\ l\  r\  Vlr^ i»  TRADElji^MARK 


inmHiMai 


FOP  COllCLTS.Cuff SMlLSltllS  &c 


PREPARED      ONLY    BY 

w-h-harrop  chemist  CREW E. 


!SK»ii»isi22>5S»5K«2&2SMi»M 


^"*2SS2S»3S»!E*25S2S»22S22»2E*2&2E»2E«2S»JaI-^J  i       _,  \h 


if  srj 


o 


HEGISTEKED. 


Tins  valuable  Preparation  contains  no 
Arsenic,  or  any  injurious  ingredient j  it 
works  by  gradually  destroying  the  Corn  (or 
Wart)  so  that  it  can  be  easily  removed, 
leaving  the  part  healthy  and  free  from  pain. 

In  Cases  containing  a  bottle  of  Paint, 
Camel' s-hair  pencil,  and  adhesive  plaster 

Price  7id. ;  sample  by  Post,  7id. 
On  neat  bronzed  cards  containing  one  doz. 
each,  with  supply  of  counter  bills. 

FBBPABED   ONLY    BY 

J.   HARGREAVES  &  SON, 

Chemists,  PRESTON. 

London  Depot:  1,  Australian  Avfntjb,  E.C. 

Liverpool  Depot:  149,  Dukb  Stbbbt. 

Sold  ly  all  DrwjtjisW  Hundricsmen. 
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MATTHEWS'S  WAXED  PAPERS, 

For  covering  Cold  Cream,  Ointments,  Plaisters,  etc., 
wrapping  Jujubes,  Scented  Soaps,  Violet  Powder, 
Linseed  Meal,  Horse  Balls,  and  other  greasy,  per- 
fumed, or  adhesive  substances,  without  any  of  tbe 
objectionable  results  of  using  tin  foil,  and 

Ar   HALF   THE    COST. 

Per  box  of  50  Sq.  Ft. 

White 2s.  M 


Various  tints    ...     . 

Pink    

Blue    

Green 

■••    *    .. 

Yellow 

Golden 

Black 

2s.  6d. 
2s.  6d. 
2s.  6d. 
2s.  6d. 
2s.  &d. 
2s.  6d. 
3s.  OcJ. 


Per  Beam. 

30s.  (id. 
32s.  Gd. 
36s.  OcZ. 
32s.  &d. 
32s.  Gd. 
32s.  6d. 
34s.  OcJ. 
40s.  Od. 


PBEPAHBD    BY 

ROUSE  &  Co.,  12,  Wigmore  Street,  London. 
And  Sold  by  all  Dealers  in  Sundries. 


Mill    No.  661. 


The  LEATHER  PAPER  COMPANY,  Lmtd, 

0LE0BURY  MORTIMER,  SALOP. 


WHITE  AND  GREY  FILTERING  PAPERS, 
RE^MS,  ROLLS,  jftNG)  CIRCLES; 

ALSO 

WHITE    AND    BLUE    DEMY. 


We  beg  to  call  attention  to  the  fact  that  we  make  the  above  Trade 
a  specialty  of  our  business,  and  give  the  production  of  these  Papers 
our  most  careful  attention,  and  we  can  with  confidence  recommend 
them. 


Samples  and  Price  List  on  application. 
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SPECIAL!! 
IMPERIAL 

SOFT    SOAP. 


IN    TINS. 


THIS  Soft  Soap,  introduced  to  the  Trade  by  THE  CHIS- 
WICK  SOAP  COMPANY,  packed  in  1,  2,  3,  3£,  4,  6, 
and  7-lb.  Tins,  does  away  altogether  with  the  disagreeable 
method  of  retailing  small  quantities  from  the  firkin.  It  is  much 
superior  in  quality  to  the  ordinary  Soft  Soap  sold.  It  is  quite 
free  from  smell,  beautifully  transparent,  and  pale  amber  in 
•colour.  It  is  specially  manufactured  for  domestic  use;  is 
neatly  labelled  with  full  directions,  and  may  be  sold  with  good 
profit  at  the  old  rates. 

May  be  obtained  through  Wholesale  Druggists  and  Drysalters, 
and  in  quantities  only  of  the 

CHISWICK  SOAP  CO., 

LONDON,   W. 


Also  makers  of  Finest  Pale  BBB,  BB 
and  BL  Soft  Soaps,  in  firkins  and  half 
firkins ;  the  10  per  cent.  Carbolic  Acid 
Soft  Soap  in  tins  and  firkins ;  and  the 
PB  Sapo  Mollis,  in  all  sized  packages. 
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DINNEFORD  &  CO., 

MANUFACTURERS   OF 

Horse-Hair  Friction  Gloves,  Belts,  Bath  Brushes,  Oxford 

and  Cambridge  Pads,  etc.,  etc. 

In  white,  grey,  and  black  hair  of  various  degrees  of  hardness,  to  suit  the  most  delicate, 
without  risk  of  injury  to  the  skin. 

WHOLESALE    PRICE    LIST. 


LADY'S  AND  GENT'S  FLESH 
GLOVE  (in  Pairs). 
No.  1  size,  36s. ;  No.  2,  40s. ;  No.  3,  42s. 
per  doz.  pairs.    Retail,  5s. 


PRINCE  OP  WALES  BATH 
GLOVE. 

For  wet  or  dry  use.    21s.  per  doz.    Retail, 
2s.  6d.  each. 


CLARENDON  FLESH  RUBBER.         ARMY  BATH  PAD. 

Hair  on  both  sides.    One  surface  is  soft,  the        For  wet  or  dry  use.     Hair  on  both  sides 
Other  hard ;  either  may  be  used  for  friction.  A  luxury  for  the  Bath.     12,  per  doz 

24*.  per  doz.    Retail,  3s.  6d.  each.  Retail,  2s.  each.      ' 

OXFORD  WASHING  PAD. 
For  cleaning  and  softening  the  hands,  and  for  the  bath.    In  1  doz.  boxes;  8s.  per  doz. 
Retail,  Is.  each. 
ALEXANDRA  BATH 
BRUSH. 

_^ALEXANDRA. 

Hair  on  both  sides,  on  a  lonp 
handle.   24s.  per  doz.   Retail, 


2s.  Gd.  each. 


in*  wrtfiiBi anii  i 


CAMBRIDGE  PAD. 

Hair  on  both  sides ;  for  softening  the  hands,  and  for  the  bath,  12s.  per  doz.  Retail,  Is.  6d.  each. 


THE  DEMIDOFF. 
42s.  per  doz.    Retail,  5s.  each. 


FLESH  STRAP  OR  BELT,  AND  BATH  STRAP. 

Ladies'  quality,  light  hair  and  soft  pile.    Gent's  quality,  black  or  grey,  and  pile  of  various 
degrees  of  hardness.     42s.  per  doz.     Retail,  5s.  each. 

180,    NEW    BOND    STREET,    LONDON,    W. 

MANUFACTORY:  FOLEY  WORKS,  OGlTsTREET,  MARYLEBONE. 
Wholesale  Agents :  MAW,  SON  &  THOMPSON,  11  &  12,  Aldersgate  Street,  E.C 


654  ADVERTISEMENTS. 

HALL'S  WOOD  VIOLET  PERFUME 

PRESENTS  THE  DELIGHTFUL  ODOUR  OF  A  BUNCH  OF  VIOLETS. 

PATRONIZED    BY 

HER  ROYAL  HIGHNESS  THE  PRINCESS  OF  WALES. 

HER  ROYAL  HIGHNESS  PRINCESS  CHRISTIAN. 

HER. ROYAL    HIGHNESS    THE    PRINCESS    LOUISE. 

HER  ROYAL  HIGHNESS  THE  PRINCESS  WILLIAM  OF  PRUSSIA. 

Sold  in  Bottles  at  Is.  6d.,  2s.  6d.,  4s.  (id.,  8s.  6d.,  10s.  6d.,  and  21s.  each. 

Proprietor— E.  R.   BIGGLESTON,   Chemist,   CANTERBURY. 

London  Agents-Messrs,  SANGER,  EDWARDS,  HOVENDEN,  Etc. 

I  Suited  for  any  substance,  from 
j-lass  and  china  to  leather, 
jwood,  or  iron,  and  the  articles 
I  joined  bear  washing  in  boiling 
I  water. 

The  large  range  of  materials  tn  which  this  cement  is  applicable,  its  transparency,  strength, 
and  facility  in  use,  and  the  readiness  with  which  it  adheres,  renders  it  without  doubt,  THE 
MOST  USEFUL  EVER  INVENTED.  It  is  equally  applicable  to  articles  of  the  coarsest 
or  the  most  delicate  construction. 

The  great  success  which  attended  its  introduction,  now  more  than  20  years  ago,  has  given 
rise  to  a  host  of  imitations,  under  as  many  various  titles,  some  of  these  being  of  an  ex- 
ceedingly crude  character,  and  most  unsatisfactory  to  both  vendor  and  buyer.  The  above 
celebrated  Cement  is  uniformly  prepared  and  neatly  put  up,  and  is  guaranteed  to  remain 
unchanged  in  any  climate. 

Professor  Archer,  Edinburgh. — "I  have  invariably  found  yours  superior  to  all  others,  and 
have  extensively  recommended  its  use  to  all  my  friends." 

Sold  in  Bottles  at  6d.  and  Is.  (equal  to  3  of  the  small). 

Impalpable  and 
Delicately  Perfumed. 

This  unique  Powder  possesses 
|the  emollient  properties  of  ful- 
Jler's  earth.f  ree  from  colour,  and 
[in  a  high  condition  of  purity. 


FOULKES' CEMENT 

AS  USED  IN  ALLTHE  GOVERNMENT  MUSEUMS. 


TOILET  &  N -URS  ERY 

POW  D  E  R. 


Sold  in  Boxes  at  Is.  and  6d. 
Wholesale  at  the  Patent  Medicine  Houses  and  Druggists'  Sundriesmen,  or  from 
W.  J.  FOULKES,  Pharmaceutical  Chemist,  Birkenhead. 

E.  PENTON  &  SON'S 

STRAW  SOCKS. 


Cold    Feet, 


HIGHLY  RECOMMENDED   FOR 

Chilblains,    Rheumatism,    etc. 


MAY    BE    OBTAINED 

BARCLAY   &   SONS, 

95,  Farringdon  Stkekt,  E.C. 

BOURNE   &   TAYLOR, 

35,  Castlk  Street,  Holborn,  E.C. 

EDWARDS  &   SON, 

157,  QUEER  Victoria  Strrht,  E.C. 

HOVENDEN  &   SONS, 

31  and  32,  Bbrners  Street,  W. 


OF:- 

LYXCH  &  CO., 

192,  Aldbrsgate  Strbet,  E.C. 

MAY,   ROBERTS   &   CO., 

Cowcross  Street,  E.C. 

SANGER  &   SONS, 
150,  Oxford  Street,  W. 
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E.  H.  THIELLAY'S 

EAU  FONTAINE  DE  JOUYENCE,  GOLDEN; 

OR,  GOLDEN  HAIR  FLUID, 

For  rapidly  changing  Dark  Hair  into  Flaxen  or  Sunny  Shades. 
N.B. — This  article  is  now  put  up  in  round  bottles,  instead  of  flat  squares  ;  the 
glass  is  extremely  strong,  hermetically  stoppered  (Patent),  and  calculated  to 
resist  the  strongest  possible  pressure  of  the  liquid  when  in  hot  climates. 

There  are  only  three  sizes  issued  at  present,  namely — 

Contents        63  grammes,     125  grammes,     250  grammes. 
Price  3/6  6/-  10/6  per  bottle. 

Wholesale     21/-  36/-  63/-  per  dozen. 

The  Contents  being  respectively  fs,  I,  i,  of  a  litre. 

Subject  to  quantitative  discount. 


EAU    FONTAINE    DE    JOUVENCE 

IN  EVERY  SHADE. 

Auburn.  Dark.  Brown. 

Black.  Progressive.  Bestorer. 

Bestaurative  and  Speciale. 
WHOLESALE  DESCRIPTIVE  PRICE  LIST  ON  APPLICATION. 


EUCALYPTIA. 
MOUSQUETAIRE. 
ARABIAN  FLUID. 


COMPANION. 
CREAM  OF  LILIES. 
AQUA  MYSTERIOSA. 


E.    H.    THIELLAY,    Parfumeur-Chimiste, 

CHARING  CROSS  HOTEL,  LONDON. 


EXPORT    MANUFACTORY    AT    NEW    CROSS,    KENT. 
BONDED    WAREHOUSE    AT    RED    LION    WHARF. 


Shippers  and  Merchants  supplied  on  the  usual  Terms,  and  at  a 
considerable  reduction  for  excort  in  Bond. 
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IMPORTANT    TO    DENTISTS. 


The  GODIYA  MODELLING  COMPOSITION. 

The  above  Preparation,  since  its  introduction  in  1870,  has  acquired  a  world-wide  reputa- 
tion, and  is  used  by  the  Principal  Dental  Practitionors  everywhere. 

For  particulars,  see  the  "  Special  Announcement,"  interleaved  between  pages  60  and  67 
of  the  British  Journal  of  Dental  Science,  issued  on  January  15th,  present  year.  Or  write  for 
same  to  the 

MANUFACTURER, 

JAMES  HINDS,  DENTIST,  COVENTRY. 

To  be  had  of  all  respectable  Dental  Depots  throughout  the  world. 

GENUINE  ARTICLES-GENUINE  TESTIMONIALS. 

REDUCED    PRICES. 
LINEHAM'S  REGISTERED  HAIR  DRESSING  BALSAM  is  unequalled  for  removing 
Scurf  and  preventing  Baldness,  Fragrant  and  Beautiful,  invaluable  for  Headache  or 
Hot  Climate.    Encased  in  bottles,  8s.,  and  an  enlarged  size,  containing  nearly  three 
small  ones,  16s.  per  doz. 

LINEHAM'S   NEW    BRITISH  EXCELSIOR    PREMATURE    GREY  HAIR  RE- 
GENERATOR.   An  excellent  Restorer,  will  not  injure  the  health  or  soil  the  dress. 
Unequalled  for  quality  and  price.    In  large  bottles,  10  oz.,  12s.  per  doz. 
From  Mr.  C.  H.  Smith,  Perfumer,  141,  Cleethorpe  Road,  Grimsby,  July  17th,  1883. 

Mr.  Lineham, — Your  Regenerator  beats  all  the  Restorers  I  have  seen  or  tried.— I 
remain,  yours  truly,  C.  H.  Smith. 
LINEHAM'S    IN8TANTANE0US    WHISKER    OR    HAIR    DYE.     Harmless  and 
efficient.    In  cases,  with  instructions,  ready  mixed  for  use  in  one  Preparation,  7s.  6d. 
and  18s.  per  doz.  (or  the  18s.  size  in  two  Preparations  if  required).    Easily  applied. 
There  is  none  better  before  the  public. 
May  be  obtained  through  any  Wholesale  House. 

AMERICAN    BAY   RUM, 

IMPORTED  AND  INTRODUCED  BY 

MICHAEL    E.    FOSTER, 

50.  BISHOPSGATE  WITHIN,  LONDON,  E.G. 

Retail     Is.  6cZ.        Wholesale     12i.  per  doz. 

..     20*. 

..     50s. 

N.B. — To  Shippers  and  others  requiring  it  in  Bond,  M.  E.  F.  will  be  happy  to 
forward  Special  Quotations. 

RIMMEL'S    NEW    SANITARY    APPLIANCES. 

I)IMMEL'S  AROMATIC  0Z0NIZER,  a  fragrant  powder  which, 
\j  simply  spread  on  a  plate  in  apartments  or  places  of  public  resort, 
evolves  the  refreshing  and  healthy  emanations  of  the  Pine  and  Eucalyp- 
tus, and  produces  a  quantity  of  Ozone,  the  great  air  purifier.  Its  clean 
and  portable  nature  renders  it  far  preforable  to  liquid  disinfectants.  In 
4-oz.  Tins,  Is. ;  1-lb.  Tins,  3s.  6d. ;  Spreading  Plate,  6d. 

RIMMEL'S  OZONIZED  EAU  DE  COLOaNE,  LAVENDER  WATER, 
or  FLORIDA  WATER,  sprinkled  on  a  pad  hung  up  in  the  nir,  destroys 
bad  smells  and  noxious  effluvia  in  sick  rooms,  closets,  etc.  Price  2s.  Cd. 
and  6s.  per  Bottle  ;  lJnd,  Is. 

RIMMEL'S  AROMATIC  OZONIZED  CASSOLETTE,  to  carry  in  the 
pocket  and  preserve  from  infection,  dd. 
N.B. — 500  detailed  prospectuses,  containing  certificates  and  testimonials,  sent  with  name  and 
address  to  every  purchaser  of  3  dozen  Aromatic  Ozonizer,  Is.  size. 

MOLD   BY    ALL    CIIKMISTS    AND    DRUGGISTS.       TUP.    U8UAL    ALI.OWANCB    TO   TIIR   TBADE. 

EUGENE  RIMMEL,  „,,,,  £$E5J0o,  w.,,„  96,  STRAND,  LONDON. 


1*. 

Set. 

Wholesale     . 

2s. 

6d. 

, 

6s. 

Od. 

,. 
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JEWSBURY   &   BROWN'S 

ORIGINAL  AND   CELEBRATED 

ORIENTAL  TOOTH  PASTE 

Has  been  used  in  the  highest  circles  half  a  century  for  cleansing, 

beautifying,  and  preserving  the  teeth  and  gums  to  old  age. 
Sole  Proprietors  and  Makers,  JEWSBURY  &  BROWN,  Manchester. 

"WHITE  &  SOUND  TEETH  INSURED.       The  ORIENTAL  TOOTH  PASTE  is 

composed  only   of   vegetable   substances, 

blended  with  fragrant  compounds.     It  is 

distinguished  by  its  extraordinary  efficacy 

in  removing  tartar,  insuring  to  the  teeth 

the  most  BEAUTIFUL  and  PEARLY 

WHITENESS,   and  inducing  a  healthy 

action  of  the  gums.     The   ORIENTAL 

TOOTH     PASTE     gives     PECULIAR 

FRAGRANCE  TO  THE  BREATH,  and 

_  will  preserve  the  teeth  and  gums  to  OLD 

g  AGE.    Pots,  Is.  6d.,  or  Double  Size,  2s.  U. 

B=  Keeps  perfect  in  all  climates. 

Of  all  Perfumers  and  Chemists. 
CA.TJTION.— Observe  the  name  and 
address  on  the  Pots,  also  the  Trade 
Mark  (J.  &  B.  in  a  double  triangle). 
"Without  these  none  are  genuine. 
Wholesale  and  Retail  of  the  Sole  Proprietors  and  Makers: 

JEWSBURY   &   BROWN,   Market  Street,   Manchester: 

and  of  all  Chemists  and  Wholesale  Houses. 

BEDDARD'S 

BELGRAVIA  TOOTH-PASTE 

(Registered) 
Is  entirely  different  from  any  article  of  the  kind,  very  much  liked  by  customers, 
a  most  effectual  dentifrice,  and  handsomely  put  up  in  large  jars. 
ONE    SHILLING   EACH.     "Wholesale  of  all  Patent  Houses.     • 
.    ,      Liberal  discount  to  large  buyers. 


Prepared  only  by  JOHN  BEDDARD, 

46,    CHURTON    STREET,    BELqRAVE    ROAD,  LONDON,   S.W. 

DR.  C.   R.   COFFIN'S 

AMERICAN     DENTIFRICE. 


Prepared  only  by  WILLIAM  DARLING,  Chemist,  Manchester. 

May  be  had  from  S.  Maw,  Son  &  Thompson  ;  Barclay  &  Sons  ; 
F.  Newbeby  &  Sons  ;  Sanger  &  Sons  ;  and  any  Wholesale  House  in  London. 


Price  2s.  per  box,  and  family  jars,  10s.  each. 


u  u 
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MARIL'S  FINE  COGNAC  BRANDIES. 


*  Carte  Bleue... 
**  „  d'Or  ... 
„     Blanche 


#** 


4 

years 

old. 

7 

» 

i* 

10 

j> 
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Wholesale  Agents:— W.  H.  CHAPLIN  &  CO., 

i  f    10,   VILLIERS   STREET, 


LONDON 


39  and  40,  MARK  LANE. 


iFOIR,     C  T_,E  A.  3ST  I ISTO-     PLATE. 

BRADLEY  &  BOURDAS'S 

Albatum  or  White  Rouge,  for  Cleaning  Gold,  Silver,  and  Plated  Goods. 

Since  its  introduction  as  a  substitute  for  the  ordinary  Rouge,  a  quarter  of  a  century  ago, 
the  sale  has  amazingly  increased  both  at  home  and  abroad.    A  trial  is  only  needed  to  prove 
its  superiority  over  other  Plate  Powders  in  use.    Sold  in  Boxes  at  la.  and  2s. ;  Tins,  6s. 
6.   Pont  Str**t,   RHcrave  Square,  and  48.   Belp-rave  Road.   London.  S.W. 

WHITE    SPLIT    SKINS— for  Capping. 

WHITE  PLAI3TER  SKINS  AND  CHAMOIS  LEATHERS. 

NORWAY  DOE  SKINS  AND  BASILS.    PURE  BUCK  TALLOW. 
T.  P.  LEE  &  Co.,  Deer,  Chamois,  and  White  Leather  Dressers, 

24,  Duke  Street,  Bloomsbury  (near  British  Museum),  London,  W.C. 


SKINS,  VEGETABLE  PARCHMENT, 
TINFOIL  AND  WAX  PAPER. 


JJ.  ERHARDT  &  Co., 

9,  Bond  Court, "Wal brook, 
LONDON,    E.C- 


Specially  prepared  for 
tying  over  Jams,  Jellies, 
Marmalade,  Drugs,  Chem- 
icals ;  for  Capping  Bottles 
of  Perfumes,  Medicines, 
and  Chemicals,  and  for 
Packing  and  Covering 
Oreasy  Articles,  etc.,  etc. 


ALSO 

WHITE    SPLITS, 
PLASTEP., 

CHAMOIS, 
Goldbeaters' 

iKD 

FRENCH  SKINS, 


3 


TINFOIL  4  TINFOIL  PAPER,  w 


r 

riCREFYDD'S 

ESTABLISHED 

REMEDY. 


In  Half -pint  Bottles, 
price  is.  fid. 
Authentic  Testi- 
monials enclosed. 


.a.  3L.  a-  o  nsr  i  o  o  nsr     balk 

Introduced  to  the  Public,  1870. 
Cures  Rheumatism,  Neuralgia,  Gout,  Tic,  Lumbago,  Sciatica,  Stiff 
Joints,  Sprains,  Bronchitis,  Sore  Throat,  Stiff  Neck,  Mumps,  Faceache, 
Cramp,  Chilblains,  etc. 

To  be  had  of  the  Agents— Sanger  A  Sons,  252,  Oxford  Street ;  Newbery 
&  Sons,  1,  King  Edward  Street ;  Edwards  &  Son,  157,  Queen  Victoria 
Street ;  Savory  *  Moore,  113,  New  Bond  Street ;  Barclay  A  Sons,  95.  Far- 
ringdon  Street ;  R.  Hovendon  A  Sons,  Poland  Street,  W.,  and  City  Road, 
F..(".  :  Goodall.  Backhouse  A  Co..  Leeds  :  and  through  all  Chemjgtg 


TERMS  FOR  ADVERTISEMENTS  IN  THE  YEAR-BOOK  OF  PHARMACY 

Will  be  found  on  page  672. 
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BINGLEY'S  SUPERIOR  GINGER  ALE. 

%n  %xo\rmtxc  m\b  IJon-Jntoskaihtor  Stimulant. 

Manufactured  by  a  Special  Process  worked  out  by  the  Proprietor,  by  meau3  of  which  tha 
trite  delicate  flavour  of  Jamaica  Ginger  is  fully  retained. 
It  is  confidently  offered  as  a  very  superior  article. 


The  following  are  a  few  of  the  opinions  which  have  been  expressed  in  reference  to 

BINGLEY'S   GINGER    ALE. 

"The  Chemist  and  Druggist" 
Of  January  15, 1883,  in  an  article  on  "  GINGER  ALE,"  says  : — "  Last  month  we  published 
a  theoretical  study  of  Ginger  Beer;  this  month  we  have  been  called  upon  to  make  a 
practical  study  of  the  more  fashionable  heir  of  that  old  Beverage,  GINGER  ALE."  In 
speaking  of  the  GINGER  ALE  manufactured  by  Mr.  Bisglry,  of  Northampton,  it  states  : 
— "We  are  bound  to  report  most  favourably.  Very  few  Makers  have  succeeded  in  so 
perfectly  presenting  the  odour  and  aroma  of  Jamaica  Ginger  in  a  clear,  bright,  sparkling 
beverage." 

"The  Midland  Medical  Miscellany" 

Of  August,  1883, — "  We  are  particularly  pleased  with  the  Ginger  Ale,  which,  a3  ia  not 
always  the  case,  really  presents  the  flavour  of  Ginger." 


The  following  are  a  few  of  the  opinions  expressed  by  Chemists  and  others  :— 

"Excellent  in  every  way." 

"  I  like  the  Ginger  Ale  very  much." 

"  We  have  tasted  the  Ginger  Ale  and  like  it  very  much ;  indeed,  it  i3  the  best  thing  of  its 
kind  we  have  met  with." 

"  We  have  received  the  case  of  Ginger  Ale,  and  have  tasted  a  bottle  with  one  of  .  .  . 
we  think  that  your  article  has  the  advantage  in  point  of  delicacy  of  flavour." 

"  Having  carefully  tasted  the  Ginger  Ale  you  were  good  enough  to  send  me,  and  also 
•submitted  it  to  the  judgment  of  a  friend  in  the  trade,  I  can  speak  of  it  advisedly  in  terms 
of  high  commendation.  The  aroma  is  very  fine,  and  the  full,  generous  warmth  in  tha 
mouth  is  as  near  perfection  as  possible." 

"  I  will  write  you  about  the  Ginger  Ale,  it  is  first-rate." 

"  The  sample  of  Ginger  Ale  you  were  good  enough  to  send  me  appears  exceedingly  good, 
and  I  shall  be  glad  if  you  will  send  me  one  case  at  your  convenience." 

"  Capital  stuff  is  this  Ginger  Ale." 

"  Your  Ginger  Ale  is  excellent,  and  I  shall  be  very  glad  if  you  will  send  me  a  case." 

"  Your  sample  of  Ginger  Ale  is  everything  that  can  be  dosired.  The  fine  flavour  of  tha 
Ginger  alone  shows  the  care  with  which  the  essence  has  been  prepared,  it  will  certainly 
command  a  line  in  my  next  order." 

"  I  have  received  the  sample  of  Ginger  Ale,  and  beg  to  state  that  it  is  the  best  I  have 
ever  tasted." 

"  I  am  pleased  to  say  that  so  far  the  customers  we  have  supplied  with  your  Ginger  Ala 
have  been  very  pleased  with  the  same." 

*■  Your  Ginger  Ale  is  very  delicious." 

"  The  Ginger  Ale  arrived  a  week  ago;  I  think  it  is  very  nice  indeed." 

"  I  certainly  have  not  yet  tasted  anything  to  touch  it." 


MANUFACTURED    BY 


JOHN  BINGLEY,  Analytical  Chemist,  NORTHAMPTON. 

SAMPLES    FREE    ON    APPLICATION. 


CGI) 
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(Casks  free),  of 
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"Mr.  Peter  Ttreb,  School  of  Cookery,  Crystal  Palace,  S.E.    Jan.,  1883. 

"  Sir, — I  have  been  using  the  'Borough  '  Ketchup,  and  am  very  pleased  with  it.  Its 
flavour  is  excellent  both  for  all  kinds  of  Savoury  Dishes  and  Soups ;  and  I  most  certainly 
should  advise  every  cook  and  housekeeper  to  use  it,  fob  I  have  meveb  met  its  equal. — 
Yours  truly,  Marian  Sjiithaed,  Lecturess  on  Cookery. 

Chas.  G.  Foott,  Esq.,  M.D.,  of  Tullow,  Co.  Waterford,  in  a  letter  says:  "  I  shall  recom- 
mend it  to  parlies  in  this  locality." 

Copy  of  Analysis,  June,  1882. 

"The  sample  of  Ketchup  has  been  examined,  and  we  are  pleased  to  say  that  it  contains 
nothing  injurious  or  in  any  way  objectionable  to  the  constitution.  Remark, — Very 
good." — Anti-Adulteration  Company. 

"Your  very  excellent '  Borough' Ketchup." — Madam  Barb  aba  W.  Gothard,  Lecturer  on 
Cooking  at  the  Alexandra  Palace,  N. 

Proprietor  of  a  large  Restaurant  in  Glasgow,  writing  on  August  18th,  1882,  says:  "It 
pleases  very  well." 

A  Customer  at  Woodbridge  says:  "I  am  glad  to  tell  you  the  Ketchup  gives  great  satis- 
faction." 

A  firm  at  Newcastle  in  August,  1882,  wrote  as  follows  :  "We  have  the  sample  yet,  and 
find  it  keeps  well." 

A  Customer  at  Iiamsgate  on  July  4th,  1882,  in  writing  about  the  Ketchup  used  these  words : 
"  I  must  say  it  is  excellent." 

A  Gentleman  at  Yalding,  after  receiving  a  cask,  in  September,  1882,  writes  :  "  I  am  very 
pleased  with  your  *  Borough '  Ketchup, — will  answer  every  purpose  I  want  it  for." 

A  Chemist  at  Oxford,  June  7th,  1882,  writes  :  "  I  am  very  pleased  with  the  Ketchup, — 
have  just  used  it  in  making  some  Sauce.    It  is  first  rate." 

A  Chemist  at  Haslingden,  August  2nd,  1882,  writes:  "The  Ketchup  has  suited  me  well, 
and  I  shall  certainly  write  for  more  when  requiring  it." 

A  Grocer  at  Yarmouth,  November  11th,  1882,  writes:  "Your  Ketchup  gives  general 
satisfaction." 

A  Chemist  at  Machynlleth,  July  28th,  1882,  writes:  "The  Ketchup  I  had  from  you  last 
week  is  excellent,  I  am  quite  pleased  with  it." 

"  Will  no  doubt  command  the  favourable  attention  of  connoisseurs." — The  Medical  Press. 

"  It  is  the  Lest  I  have  ever  tasted." — Dr.  Lothian,  Glasgow. 


Sample  Free,  Carriage  Paid,  to  any  Address  upon  application  to 

PETER  TYRER.70,  LONG  LANE,  BOROUGH,  LONDON. 

Chief  Agent  for  Scotland — 
J.  C.  GALLOWAY,  115,  WEST  NILE  STREET,  GLASGOW. 
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SCHWEITZER'S  COCOATINA. 

Anti-Dyspeptic  Cocoa  or  Chocolate  Powder. 

GUARANTEED  PURE  SOLUBLE  COCOA  of  the   Finest  Quality, 
without  Sugar  or  any  Admixture. 


The  Faculty  pronounce  it  "  the  most  nutritious,  perfectly  digestible  beverage  " 
for  Breaeeast,  Luncheon,  or  Supper,  and  invaluable  for  Invalids  and  Children. 

Cocoatina  is  the  highest  class  of  Soluble  Cocoa  or  Chocolate, 
■with  the  excess  of  Fat  extracted  Mechanically. 

[t^^      Being  all  Cocoa  it  is  four  times  the  strength  of  preparations 
thickened  yet  weakened  with  arrowroot,  starch,  etc.,  and  in 

reality  cheaper  than  such  mixtures. 
Made  instantaneously  with  boiling  water,  a  teaspoonful  to  a 

breakfast  cup,  costing  less  than  a  halfpenny. 
It  keeps  for  years  in  all  climates,  and  is  palatable  without  milk. 
In  air-tight  tin  canisters  at  Is.  6d.,  3s.,  5s.  (jd.,  etc.,  by 
Chemists  and  Grocers. 

H.  S.  &  Co.s  GUARANTEED  PURE  FILTERED  COCOA 
BUTTER  is  the  best  for  all  Medical  purposes. 


H.  SCHWEITZER  &  Co.,  10,  Adam  Street,  Adelphi,  London,  W.C. 

AND   ALL    WHOLESALE    HOUSES. 

DIPLOMA  OF  HONOUR,  HIGHEST  AWARD, 
AMSTERDAM,    1883. 


Fry's  Cocoa 

GUARANTEED 
PURE 

"  If  properly   prepared,  there  is  no  nicer  or  more  wholesome  pre- 
paration of  Cocoa." — Dr.  Hassall. 
"  Pure    Cocoa,   from    which    a   portion    of    its    oily    ingredients    has 

been  extracted." — Chas.  A.  Cameron,  M.D.,  F.B. C.S.I. 
"It   is   strictly  pure,  and   well    manufactured    in    every  way." — W.  W. 

Stoddart,  F.I.C.,  F.C.S. 

SEVENTEEN  INTERNATIONAL  MEDALS 

AWARDED    TO 

J.  S.  FEY  &  SONS,  Bristol  and  London. 
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KANGRA    VALLEY 

INDIAN  TEA  GROWERS1  ASSOCIATION 

7,  NEW  COVENTRY  STREET, 
LEICESTER     SQUARE,    W. 

PROSPECTUS. 

The  object  of  the  Planters  who  have  formed  this  Association  is  to  establish  a  business  for 
the  direct  supply  of  Tea  from  the  Plantations  of  the  Kangra  Valley  to  the  public. 

So  great  a  success  has  attended  the  efforts  of  the  promoters  of  the  Association,  that  it  has 
become  necessary  that  one  of  the  Planters  should  reside  in  England  to  manage  its  affairs. 

The  distinctive  feature  of  the  business  of  this  Association  is  that  the  Tea  is  delivered  to 
consumers  in  the  original  one  pound  tinfoil-lined  parcels  in  which  it  is  packed  in  the 
Valley,  and  it  is  guaranteed  to  be  absolutely  pure. 

Vide  Allen's  Indian  Mail,  Feb.  28, 1883 :— "  .  .  .  We  can  speak  from  actual  know- 
ledge of  the  excellence  of  the  Teas  of  the  '  Kangra  Valley  Indian  Tea  Growers'  Association,' 
and  as  in  advertising  them  we  are  also  benefiting  those  who  take  advantage  of  their  enter- 
prise, we  append  their  modest  prospectus,  which  promises  no  more  than  they  are  well  able 
to  perform."  

These  Teas,  retailing  respectively  at  4/-,  3/,  and  2/6,  can  be  purchased  in  any  quantity, 
either  direct  from  the  Store,  7,  New  Coventry  Street,  or  from 

Messrs.  BARCLAY  &  SONS,  95,  Farringdon  Street, 

Agents  to  the  Association,  from  whom  Show  Cards  can  be  had  on  application. 

Special  terms  granted  to  all  Chemists  and  Druggists,  to  whom  the  Teas,  on  account  of 
their  absolute  purity,  are  particularly  recommended. 
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No.  11,  Little  Stanhope  Street,  Mayfair,  London,  W.  (top  of  Down  Street,  Piccadilly), 

Beg  respectfully  to  call  the  attention  of  the  Trade  to  their 

SPECIALTIES    FOR    INVALIDS. 

CONSISTING   OP 

CONCENTRATED  BEEP  TEA,  MUTTON  AND  CHICKEN  BROTHS,  etc. 

ESSENCE  OP  BEEP,  MUTTON,  VEAL,  AND  CHICKEN. 

BEEF-TEA  JELLY  AND  FIBROUS  EXTRACT  OP  BEEF. 

TURTLE    SOUP    AND    JELLY,    AND    CALF'S    FOOT    JELLY      (prepared 
expressly  for  invalids). 

SAVOURY  MEAT  LOZENGES. 
Extract  fromthc  British  Medical  Journal,  21st  and  28th  November,  1874.— The  preparations 
manufactured  by  Messrs.  Brand  &  Co.,  of  No.  11,  Little  Stanhope  Street,  Mayfair,  London, 
ana  known  as  "CONCENTRATED  BEEF  TEA"  and  "ESSENCE  OF  BEEF"  respectively, 
are  already  largely  used  by  leading  medical  practitioners  in  the  metropolis.  The  first  is  for 
ordinary  use,  the  second  is  more  especially  suited  for  very  delicate  stomachs  and  for  in- 
valids. They  are  prepared  with  great  care  from  English  meat  of  good  quality,  and  in 
delicacy  of  flavour,  the  fluid  extract  (Essence  of  Beef)  is  well  known  by  London  Physicians 
to  be  a  preparation  on  which  they  can  entirely  rely.  Hence  the  favour  which  it  has  met, 
and  our  reason  for  mentioning  now  with  approval  the  samples  submitted  to  us. 

Caution.— Beware  of  Imitations. 

Each  Tin  or  Skin  manufactured  by  B.  &  Co.,  bears  their  Signature  and  Address  as  above 
on  the  Label,  without  which  HONE  are  genuine. 

Sold  by  Messrs.    DUNCAN,  FLOCKHART  &  Co.,  52,  North  Bridge, 
Edinburgh,  and  by  all  Chemists  and  Druggists. 


ADVERTISEMENTS. 


TEA  TRADE. 

To  Chemists  and  Druggists. 

SABINE  &  RICHARDSON  supply  Che- 
mists and  Druggists  with  their  genuine 
Oriental  Blends  of  Indian  and  China  Teas, 
as  under : — 

No.  1  Oriental  Blend,  1/8  per  lb.,  for  retail  at  2/-  per  lb. 
No.  2        „          1/10       „       „        2/4    „ 
No.  3  Indian  Blend,    2/1        „       „        2/8    „ 
No.  4  Oriental  Blend,  2/4        „       „        3/-    „ 
No.  5  Kangra  Blend,  2/6        „       „        3/4    „ 

CAKRIAGE  PAID  ON  HALF  CHESTS  OF  50  LBS. 

Small  Parcels  sent  as  Enclosures  through  Wholesale   Chemists. 


These  Teas  show  a  good  profit  to  the  retailer,  and  are  supplied 
neatly  wrapped  in  j-lb.,  y-lb,  and  1-lb.  packets,  lined  with  tinfoil ; 
also  in  5-lb.,  10-lb.,  and  20-lb.  tins,  or  half  chests  of  50  lbs. 


SAMPLES    SENT    ON    APPLICATION. 


Terms  :  Cash  with  Order,  or  with  a  suitable  London  reference, 
one  month. 

HANDBILLS     AND     SHOW     CARDS     SUPPLIED. 


Cheques  and  P.0.0.  crossed  London  and  County  Bank,  payable  to 

SABINE    &    RICHARDSON. 

OFFICE— . 

DUNSTER  HOUSE,  MINCING  LANE  LONDON,  E.G. 

WAREHOUSE— 

6,  GEORGE  YARD,  FENCHURCH   STREET,  E.C. 
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BURROW'S 


W.     &    J.     BURROW,    Malvern. 

A  Guide  to  the  Microscopical  Examination  of 

Drinking  Water.  With  an  Appendix  on  the  Microscopical 
Examination  of  Air.  By  John  D.  Macdonald,  M.D.,  F.R.S., 
Ex-Professor  of  Naval  Hygiene,  Army  Medical  School.  Second 
Edition.  With  25  Lithographic  Plates.  Containing  many 
figures.     8vo,  7s.  6d. '   ' '     

MILLS'     BOURNE    WATERS. 

$g  Special  ^ppomlmtnt      %gM>Jj&        *°  P-cl-P*  %  ?u';c  °% 
Comraugljt  auir  tht         ^^^^^i  ^gai  Jfantxlg. 

THE      PUREST      "WATER      I3ST      ElTGLA.lsrr?, 

Soda,  Seltzer,  Potash,  Lemonade,  Lithia,  and  Aerated  Waters.  Prepared  with  the  cele- 
brated Artesian  Well  Water,  from  a  great  depth,  neither  cisterned  nor  exposed  to  the 
atmosphere,  and  FREE  FROM  ALL  CONTAMINATION.  Terms,  Price,  and  Agents 
appointed  upon  application  to  R.  M.  MILLS  &  CO.,  Manufacturers,  Bourne. 

London  Agents. — Messrs.  Dyson  &  Arkinstall,  Chemists,  21,  Gloucester  Road,  South 
Kensington;  Mr.  E.  C.  Peeks,  Chemist,  1,  Sloane  Square;  Messrs.  Padgett  &  Son,  Wine 
Merchants,  27,  Motcombe  Street;  Messrs.  J.  Hardy  &  Co.,  Chemists,  42,  Fenchurch  Street, 
Corner  of  Mincing  Lane;  Messrs.  Ingram  &  Royle,  Queen  Victoria  Street. 

S  3E=Z  S  Xj  jeTA^S  Gr  3S  fL. 

The  Table  Water— ad  lib. — with  counteracting  proportions  of  Magnesian  and  Iron  Carbon- 
ates. In  noticing  this  water,  the  Chemist  and  Druggist  and  Mineral  Water  Trade  Review,  not 
only  draw  the  attention  of  Chemists  to  it  in  a  pecuniary  sense,  but  add  the  following  opinion, 
that  "  The  water  itself  has  sufficient  intrinsic  virtues  to  support  judicious  pushing ;  and  is, 
doubtless,  as  good  as  many  of  the  foreign  liquids  which  the  English  public  so  confidingly 
imbibe." 

New  Terms  to  Trade,  Show  Cards,  Analyses  and  Testimonials,  apply  to — 
THE  SPRING,  SHELFANGER,  DISS. 

PURE  AERATED  WATERS, 

T.    &   F,    J„    TAYLOH, 

NEWPORT    F^.G-ISrEIL.L. 

Established  1835. 

PULLNA    BITTERWATER, 

BOHEMIA, 

THE   OLDEST   AND   BEST   SPRING. 
ANTON    UKBRICH. 

GEO.  CHRISTIE, 

Wire    Drawer,    GLASGOW. 

COPPER,    IRON,    and    TINNED    BOTTLING     WIRES 
for  Home  and  Export. 
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NATURAL  MINERAL  WATERS  OF 

VICHY. 

Property   of   the   French   Government. 

CELESTINS. — The  water  of  this  spring  is  very  agreeable,  sparkling,  and 
■slightly  acidulated.  Remedy  for  Complaints  of  the  Kidneys,  Gravel,  Gout, 
Diabetes,  Rheumatism,  etc. 

HAUTERIVE. — This  spring  contains  a  great  quantity  of  carbonic  acid,  and 
is  especially  recommended  as  a  table  -water. 

GRANDE-GRILLE. — For  Complaints  of  the  Liver  and  Biliary  Organs,  In- 
digestion, etc. 

HOPITAL. — For  Stomach  Complaints,  etc. 

VICHY  WATERS  are  pleasant  to  the  taste,  and  may  be  drunk  pure  or 
mixed  with  Wines  or  Spirits. 

CAUTION".— See  that  the  name  of  the  particular  Water  required  is 
on  the  capsule. 


VICHY  DIGESTIVE   LOZENGES. 

Manufactured  from  the 

Salts  Extracted  from  the  Mineral  Waters  of  Vichy. 

The  Vichy  Lozenges  should  be  taken  by  those  persons  whose  digestion  is 
difficult,  painful,  or  laborious.  In  cases  of  slow  or  difficult  digestion,  a  few  of 
the  Lozenges  should  be  taken  before  each  repast. 

The  Lozenges  are  flavoured  with  peppermint,  lemon,  vanilla,  rose,  orange 
flowers,  or  anisette. 

VICHY  SALTS  FOR  BATHS.— In  Packets  sufficient  for  one  Bath. 

VICHY  BARLEY  SUGAR.— An  excellent  digestive  bonbon. 


London  Depots : 

INGRAM  &  ROYLE, 

119,    QUEEN     VICTORIA    STREET,    E.C., 

AND  BATH  BRIDGE,  BRISTOL. 

Gallais  &  Co.,  27,  Margaret  Street,  Regent  Street ;  Burgoyne,  Burbidges  &  Co., 
1G,  Coleman  Street;  Hooper  &  Co.,  7,  Ball  Mall  East;  Best  &  Sous,  22,  Henrietta 
Street,  Cavendish  Square ;  Evans,  Lescher  &  Evans,  GO,  Bartholomew  Close ; 
Schweppe  &  Co.,  51,  Berners  Street,  W.  Dublin: — A.  &  It.  Thwaites  &  Co. 
Glasgow  : — Alexander  Brown  &  Co.,  10,  Princess  Square,  Buchanan  Street. 
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ADVKRTISEMENTS. 


EUGENE    GERAUT    &   CO,, 

PATENTEES   AND   MANUFACTURERS   OF 

SODA-WATER   MACHINES, 

Filling  Machines,   Syphons,   Seltzogenes,   etc. 
SYPHONS 

In  White,  Amber,  Blue,  or  Green  Bottles.  Made  of  Pure 
English  Block  Tin.  Tops  warranted  free  from  Lead.  Will 
retain  their  brilliant  polish. 

WHOLESALE    PRICES. 
Short  Levers,  22/6  per  dozen  nett ;  Cap  or  Piston  Tops. 
Long  Levers,  24/-  per  dozen  nett ;  Cap  or  Piston  Tops. 
Nickel-plated  Top,  3/-  per  dozen  extra. 
Strongly  Silver-plated  Top,  from  8/-  per  dozen  upwards. 
Customer's  Name  Stamped  on  the  Metal  Tops  free  for  One  Gross. 
Names  and   Trade  Marks  Ornamentally   Engraved  on  the 
Bottles  by  the  Acid  Process,  from  l^d.  to  2J.  each  extra.    Each 
Syphon  thoroughly  tested  before  being  sent  out. 
Samples  Sent  on  Application. 


SODA-WATER  MACHINERY,   GENERATORS, 
WASHING  VESSELS,  AND  GASOMETERS. 

From  £40  to  £120  (See  our  Catalogue). 

£   s.   d. 

Syphon  Filler 4  10    0 

Ditto,  with  Syruping  Machine  combined     .    15  15    0 

Bottling  and  Corking  Machine .        .        .  7  10    0 

Ditto,  with  Syrup  Dosing  Machine  combined  15  15    0 

GUN    METAL   SYRINGE, 

Strongly  Silver-plated,  for  introducing  Syrup  into  Syphone, 
15/-  each. 

EUGENE   GERAUT  &  CO.'S 
NEW   PATENT   LEVER   SELTZOGENES, 

For  the  immediate  production  of  Kau  de  Vichy,  Soda  Water,  Spark- 
ling Lemonade  and  Aerated  Waters. 

WHOLESALE    PRICES   AS    FOLLOWS: 

$.    d.  s.     d.  s.    d. 

Three  pint,  wire   13    0  I  Five  pint,  wire  18    0  [  Eight  pint,  wire  30    o 

Three  pint,  cane  13    6  |  Five  pint,  cane  19    0  j  Eight  pint,  cane  32    0 

Three  pint  strongly  silver-plated  Tops  and  richly  decornted  Porcelain 

Stands,  each  30/- 

Five  pint  ditto,  38/- ;  Eight  pint  ditto,  48/- 

IMPORTANT  NOTICE. 

For  Orders  of  three  we  allow  15  per  cent.    Large  discount  allowed 
off  quantities  upwards. 
Strongly  silver-plated  Top,  5/-  each  extra. 

Powders  for  the  above :  te^^gS* 

Three-pint  size,  in  handsome  labelled  boxes  21s.  Od.    . 
Five-pint  ditto  ditto  30s.  Od.    . 

Eight-pint  ditto  ditto  51s.  Od.    . 

LtnnruT,  Discount. 
Our  well-known  Seltzogenes  are  improved  yearly,  and  have  already  stood 
a  public  test  of  upwards  of  Twenty  Tears,  and  are  acknowledged  as  the 
VERY  BEST. 
BEST  SYRUPS,  warranted  to  be  made  of  the  choicest  and  finest  fruits, 
specially  prepared  to  be  used  with  our  celebrated  Seltzogenes,  are  supplied  by  us. 
_,      _,  Illustrated  Catalogue  on  Application. 

Ode  Only  Annssss  is 

139  and  141,  FARRINGDON  ROAD 

(lately  called  1  and  2,  CORPORATION  BUILDINGS,  FARRINGDON  ROAD), 

LONDON,  E.C. 


10  charges. 
Per  dozen  tunes, 
.     18s.  6d. 
.    2tis.  Od. 
.    44s.  Cd. 


ADVERTISEMENTS. 


667 


MS 


ADVERTISEMENTS. 


"  The  Queen  of  Table  Waters." — British  Medical  Journal. 

"  I  have  always  obtained  the  best  success  with  this  Water  in  cases  of  severe 
disorders  of  the  digestion,  in  phthisis,  during  convalescence  from  severe  illnesses, 
after  typhus,  pneumonia,  articular  rheumatism,  and  also  in  diphtheria,  and  in 
the  various  other  diseases  in  which  it  was  necessary  to  produce  a  tonic  effect 
upon  the  stomach  and  the  digestion.    I  have  of  late  almost  exclusively  nsed  it." 

Professor  Dr.  M.  J.  Oertel,  of  Munich. 

"  Favourably  distinguished  from  the  other  similar  mineral  waters." 

Professor  Virchow,  Berlin. 

IMPEBIAL    ROYAL    HOSPITAL,  WIEDEN,  VIENNA. 

"  Excels  other  mineral  waters  in  purity  and  agreeable  taste,  and  quantity  of 
Carbonic  Acid  ;  a  cooling  and  refreshing  drink,  in  febrile  and  acute  affections ; 
employed  with  favourable  results  in  bronchial,  digestive,  and  ordinary  catarrh." 

29th  Dec.,  1879.  Dr.  Lorinser. 


imgaltf  3fmut$ 


"The  Richest 

Natural 

Aperient  Water." 

Baron  Liebig  in 
"  Lancet." 


"MOST  PLEASANT 

TO 

THE  PALATE." 

Prof,  von  NUSSBAUM, 
Munich. 


"  Of  great  use 

in  Habitual 

Constipation." 

"  Medical  Times 
and  Gazette." 


NONE  GENUINE  WITHOUT  THE  LABEL  OF 

THE    APOLLINARIS    COMPANY,    LIMITED, 

19,  REGENT  STREET,  LONDON,  S.W. 


In  Original  Bottles,  price  Is.  6d.  and  2s.,  of  all  Chemists. 
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Altschul  (Dr.),  Professor  of  Elocution  (Impediments of  Speech  Eemoved).  023 

Apollinaris  and  Hunyadi  Janos  Mineral  Waters 668 
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